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The Course of Oil 


By K. C. SCLATER 





Many trained observers think that the 
Impede Cole Bill for federal regulation of the oil 
industry will not be passed in its present 
Progress form and that if passed, it will not be 
during the present session of Congress. Be that as it 
may, it seems certain that the industry and its opera- 
tions are likely to come in for more scrutiny than usual 
from the Federal Government. Oil being a natural re- 
source and one that cannot be replaced, it would be 
folly to assume that proponents of federal regulation 
will relinquish their efforts for some form of legislation. 
In no uncertain terms has the oil industry reiterated 
its opposition to such legislation. The unanimity of 
opinion in the industry on this point is overwhelming. 
The progress made in recent years in state regulation of 
oil production, despite vicissitudes, needs no apologies. 
From all ranks and branches of the industry have come 
the emphatically expressed conviction that further fed- 
eral regulation is unnecessary, that such regulation 
would impede progress, that it might lead to a restric- 
tion of the free play of economic factors, and would 
be detrimental to the industry, the public, and the 
nation. 


Salt 


Would 


The problem of salt water disposal in the 
Water East Texas field is assuming alarming 

proportions. By the end of 1941 the field 
Problem will be producing 300,000 barrels of salt 
water daily; so estimates Chief Engineer Patton of the 
Railroad Commission. Even now, 150,000 barrels of 
salt water daily is being produced with the oil and 
17,000 barrels of that is being reinjected into the 
pay sand, but that is not enough. Unless salt water is 
returned to the sand in larger volume the field will 
suffer. 

Another phase of this problem has arisen with regard 
to allowables. Persistent requests have been made to the 
Railroad Commission to take into consideration the 
westside wells and the amount of water they produce. 
It is contended that the eastside wells are benefiting at 
the expense of the westside wells and that some com- 
pensation in proration allowance should be made. The 
problem of salt water disposal is, to say the least, a diffi- 
cult and far-reaching one but no less so than the recon- 
ciliation of the interests of operators producing small 
amounts with those of operators producing large 
amounts of salt water. So far as reservoir conditions are 
concerned it might be better to require either curtail- 
ment of the amount of salt water produced or the re- 
injection into the sand of that produced. Whether salt 
water can be shut-off effectively by cementing or other 
means would in many wells be problematical. Never- 
theless, some such method would seem to be desirable, 
but whether at this late stage the expense would be 
justified is not known, for the cost of doing this in a 
large number of wells might be prohibitive to the op- 
erator, and there would be no assurance of success. On 
the other hand it is to be remembered that every barrel 


of fluid raised to the surface means energy expended. 
This expenditure of energy, if taken from the natural 
energy in the reservoir, shortens the flowing life of the 
field. It brings nearer the day when the oil will have 
to be pumped. 

Here is one instance where codperative action and 
concerted efforts by operators, if taken in time, might 
have obviated the need for extreme measures for salt- 
water disposal and reconciling the problem of disparity 
between westside and eastside wells that now seems to 
have overtaken the field. 


Field New plans of proration are continually 
Bileostien being devised and suggested. One of the 

most recent of these has to do with de- 
Plan pletion of reserves in the reservoir. 
Under such a plan allowables among fields would be 
allocated on a basis of the volume of oil originally in 
place underground in the respective fields. 

Although a departure from plans now in use, the 
adequacy of such a plan in meeting conditions found 
in actual practice is worth investigation and trial. 
Original reservoir content would include oil, gas, and 
natural expulsive energy. A field should be produced 
at a prescribed allowable rate and this rate should be 
the optimum, or at least somewhere near the optimum. 


Both these considerations, original reservoir content 
and optimum rate of production, are fundamental. The 
optimum rate of production would be governed by 
energy and physical conditions in the reservoir. This 
factor could and should be adjusted by following an 
economic well-spacing pattern. 


It is significant that this basis has been suggested and 
is now being investigated by engineers for application. 
Arbitrary methods of allocation based on the potential 
capacity of a well to produce without taking into con- 
sideration the size of the reservoir from which it draws 
and the physical conditions and energy relations 
therein, will, in time, be superseded by methods based 
on more fundamental factors. The plan of allocating 
allowables among fields on a basis of original reservoir 
content is a trend in this direction. 


Employer- Early this year THe PerroLeum EncI- 
Employee N®=* took upon itself the task of mak- 

* ing a survey of working and living 
Relations conditions and average prevailing wages 
in the industry. The results of this survey have been 
covered in a comprehensive article “This Industry of 
Ours”, in four parts, the last of which appears in this 
issue. 

Public relations in the oil industry are assuming a 
place of rightful importance. An important phase of 
this subject is that of personnel relations. The harmoni- 
ous relations that exist between employer and employee 
in the oil industry are based upon a mutual respect and 
consideration between the company and the worker. In 
this regard the oil industry has an enviable record. 
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RESEARCH 


How to make wire rope better... How to use wire rope 
better... those are the two things about which Leschen 
research men are daily finding new facts. 


That is why there is always a “HERCULES” (Red-Strand) 
Wire Rope to meet the new requirements of progressing 
industry. That is why “HERCULES” (Red Strand) is always 
le to give you top-flight performance even on the 
toughest jobs. 


Ise “HERCULES” (Red-Strand) on your next job. It's 
made of acid open-hearth steel wire, correctly designed 
ard manufactured according to advanced production 
methods to give you long, safe and economical perform- 
ance. 








QQ 


“HERCULES” Rotary lines are available in 
both Round Strand and Flattened Strand con- 
structions — either Standard or Preformed... 
We especially recommend the Preformed type 
of Wire Rope for Tubing Lines, Sucker Rod 
Lines and Winch Lines. 


STRENGTH 
ELASTICITY 
FLEXIBILITY 
TOUGHNESS \ 
~ DURABILITY 





Domestic Distributors 
AMERICAN SUPPLY COMPANY 
Kilgore, Texas 
CASEY & NEWTON 
901 Century Bidg., Pittsburgh, Pa. 
GUSTIN-BACON MANUFACTURING CO. 
Kansas City 
Fort Worth, Houston, Tulsa 
F. HAMILTON CO. 

Bradford, Pennsylvania 
HERCULES SUPPLY COMPANY 
Ft. Worth, Corpus Christi, Kilgore, Houston 
HILLMAN KELLEY, INC. 

2441 Hunter St., Los Angeles, Calif 
KIMBELL-BOSTIC SUPPLY CO., INC. 
Wichita Falls, Texas 
THE B. LEVY ESTATE 
Titusville, Pennsylvania 
MURRAY-BROOKS HARDWARE CoO., LTD. 
Houma, New Iberia, Villa Platte 
Lake Charles, Louisiana 
NORTH TEXAS HARDWARE CoO., INC. 
Vernon, Texas 
NORVELL-WILDER SUPPLY COMPANY 
Beaumont, Corpus Christi, Fort Worth 
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me CO Z = ‘ Houston, Monahans, Texas 

: Rep. om , Shreveport, Lake Charles, Louisiana 
-. — iy. PARKERSBURG SUPPLY COMPANY 
rs q Parkersburg, W. Va. 





UNION PIPE AND SUPPLY CO., INC. 
Owensboro, Kentucky 

UNITED PIPE AND SUPPLY CORP. 
Charleston, W. Va. 

UNITED SUPPLY & MFG. CO. 
Tulsa, Oklahoma City, Stonewall 
Houston, Odessa, Pampa, Denver City 
Chase, Kans., Hutchinson, Kans. 
Eunice, N. M. 

WELL MACHINERY & SUPPLY CO., INC. 
Fort Worth, Texas 
WESTERN MACHINERY COMPANY 
Salem, Ill., Evansville, Ind. 


We \t A 


yi Benjamin Franklin’s research in 
electro-physics, chemistry, medicine, 
meteorology and geology led him to 
new discoveries which greatly ad- 
vanced civilization. 








Export Distributor 


CONTINENTAL EMSCO COMPANY, INC. 
30 Rockefeller Plaza, New York, N. Y. 
Branches: Buenos Aires, London, Ploesti 


ROPE Co. 


MADE ONLY BY 


A. LESCHEN & SONS 











WIRE ROPE MAKERS < RC) ESTABL_t1S$ Hee 
i a Oh ee Ge << Mk 2 WS ST. LOUIS, MIS See ee, 
S 
NEW YORK q ’ ‘ 90 West Street \\ : >> SAN FRANCISCO 7 ¢ 520 Fourth Street 
CHICAGO ~*~ = 7 810 W. Washington Bivd. Nee PORTLAND * ¢ 9I4N. W. 14th Avenve 
DENVER q ¢ 1554 Wazee Street e Re AY SEATTLE ¢ ¢ 3410 First Avenve South 
Ope (a8 
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« « HIGHLIGHTS IN OILDOM » , 





The Kansas State Corporation Com- 

Proration a has — a rules and 
, regulations designed to assign pro- 

Regulations ration more equitably. ; 

Principal changes involve the temporarily-suspended top 
well potential rule and the double acreage factor in deter- 
mining daily allowable. The log-log curve depicting the 
mathematical formula for computing allowables between 
pools is retained but has a new classification table. 

The order became effective’ December 1, and is the re- 
sult of hearings held during November at which operators 
and engineers asserted flush production areas were discrimi- 
nated against under existing regulations. 

The new order reinstates the 15-bbl. minimum potential, 
no 30-bbl. minimum being allowed for wells on twice the 
acreage, as previously authorized. The acreage on which the 
well is located will be considered, however, in determining 
production allowables on a “productivity” basis, a combina- 
tion of the well potential and the acreage it drains. 

“New classifications under the log-curve method are ex- 
pected to give a higher percent of production to the larger 
pools,” Attorney Harold Medill stated in making the rules 
public. 

The Kansas Corporation Commission will maintain closer 
supervision over the taking of potentials in an effort to “in- 
crease accuracy and fairness,” it is stated. 

Producers will still be given their choice of potential test 
methods. Only minor changes will be made in the manner 
in which potentials shall be taken and reported. 

a 
Continued active demand has re- 
sulted in another price advance for 
New Price Pennsylvania crude oil. This is the 
third increase within a period of two 
Advance months and the sixth this year. 

The price advance was 10 cents a bbl. and was announced 
by the Joseph Seep Purchasing Agency of the South Penn 
Oil Company, the Quaker State Oil Refining Corporation, 
and the Pennzoil Company. 

The new prices are: Bradford and Allegheny crude oil, 
$2.50 per bbl.; Southwest Pennsylvania, $2.15; Eureka, 
$2.09, and Buckeye, $2.05. 


Total Value 
Crude Oil 


Kansas Revises 


Pennsylvania 
Crude Oil in 


* 

According to the final summary of 
petroleum statistics for 1938 re- 
Dertined 1 cently issued by the U. S. Bureau of 

ecuned in Mines, the total value of crude oil 
1938 produced in the United States in 
1938 declined nearly 10 percent from the 1937 total. The 
value in 1937 was $1,513,340,000, whereas in 1938 it was 
$1,367,060,000. The decline in total value at the well re- 
flects a 5 percent decrease in the volume of crude oil produced 
and a 4.2 percent decline in the average value per bbl. to 
$1.13 from $1.18 in 1937. 

Production, demand, and stock figures for crude oil and 
the major petroleum products in this final report reveal only 
minor revisions of previously-published estimates; nearly all 
changes being slightly upward. 

Total crude oil production in 1938, according to these 
final data, was 1,214,355,000 bbl., an increase of 1,101,000 
bbl. from the preliminary estimate. 

Demand _for all petroleum products totaled 1,330,851,000 
bbl., of which 1,137,123,000 bbl. were consumed domes- 
tically. 


10 


Besides the total value and average price per bbl. data, the 
report gives for the first time a summary of wells drilled by 
months, the number of producing wells by states, and the 
average production per well per day. The number of pro- 
ducing wells increased from 363,030 on December 31, 1937, 
to 369,640 on December 31, 1938, a gain of slightly less 
than 2 percent, although 19,121 of the 27,149 wells drilled 
in 1938 found oil. Average production per well per day de- 
clined from 9.8 bbl. in 1937 to 9.1 bbl. in 1938. The aver- 
age showed a marked variation, from 0.2 bbl. per well per 
day in northwestern Ohio to a 145.5-bbl. average per day 
for the wells on the Louisiana Gulf Coast. 


* 

Pressure Decline Texas Railroad Commission officials 
In East Texas reported > rege wa ao _ 

on 69 wells in the East Texas field 
Wells Slackens showed an average bottom-hole pres- 
sure decline of 5.11 Ib. for the previous month. East Texas 
pressures declined an average of 20 lb. during the month 
ended November 8, causing considerable concern. Engineers 
asserted that many wells would have had to go on the pump 
had the decline continued so rapidly. 


Seeks Meeting 
Of Governors 


* 
Chairman Lon A. Smith of the 
Texas Railroad Commission stated 


To Oppose recently that officials of oil-produc- 
Fedenal Conteol ing states had responded favorably 

eder Onto! to his suggestion for a meeting in 
Washington after Congress convenes. The Cole Committee, 
he said, will be requested to schedule another hearing in 
Washington. Should that not be done, however, plans will 
not be abandoned for a meeting of oil states officials there. 

The proposed meeting would be one of governors of the 
oil-producing states, Smith said. Although he personally dis- 
patched letters to the various officials to test sentiment, 
Smith asserted he would place the matter before Governor 
W. Lee O’Daniel and suggest that the latter take the initi- 
ative. 

The proposed meeting would be to further the campaign 
of the states against federal control. It is believed by Com- 
missioner Smith that a meeting in Washington would prove 
advantageous to the petroleum industry in that it would 
then be possible to “bring testimony directly before mem- 
bers of Congress, who must decide the issue.” 

Smith stated that favorable replies had been received from 
officials in Oklahoma, Kansas, California, Michigan, and New 
Mexico. 

& 


On December 22, bids will be 
Bids for Drill- opened in the New York office of 
ing Wells the Yacimientos Petroliferos Fiscales 

(Y.P.F.) for the drilling and com- 
pletion of from 70 to 100 wells in the Comodoro Rivadavia 
field, Argentina, in 1940. Specifications and an invitation to 
bid recently were sent to leading drilling contractors in the 
United States. 

The Y.P.F. proposes that the contractors provide all equip- 
ment necessary to complete the wells drilled, a well being 
considered completed when its production is turned into 
the lease tanks. All such equipment will be permitted entry 
into Argentina duty free. 

This is the first contract drilling program considered by 
Y.P.F. Heretofore the government has conducted its own 
exploitation to the exclusion of private interests. 


Y.P.F. Receives 
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DROP-FORGED STEEL KO 
LIQUID LEVEL GAGES 


GASKET GLAND machined integral with liquid 
chamber fits snugly into glass chamber of frame 
preventing gasket blow-out. 


heat treated, accurately machined and ground. 
Multiple section made in one piece. 


GASKETS are interchangeable and provide ade- 
quate and equal resilience on both sides of glass. 


GLASS CHAMBER in frame machined to contour of 
glass providing full metal backing for gaskets. 


FRAME drop-forged alloy temperature resisting 
steel with extra heavy beam at each end. 


PYREX GLASS has proved its greater strength and 
resistance to thermal shock and erosion. 


FRAME BOLT 
LIQUID CHAMBER 
GASKET 
PYREX GLASS 
GASKET 
FRAME 





These Penberthy Drop-Forged Steel Reflex Liquid Level 
Gages are recommended for pressures up to 3000 lbs. 


LIQUID CHAMBER alloy temperature resisting steel, 


























































EMPTY SPACE SHOWS 


per sq. in. at 100° F. and 1000 Ibs. at 1000° F. They are 


provided in whatever lengths required and for various 
kinds of liquids. We shall be glad to quote upon your 


requirements. 


Write for New Catalog No. 34-A 


PENBERTHY INJECTOR COMPANY 


WHITE 


LIQUID SHOWS 


BLACK 


Manufacturers of QUALITY PRODUCTS Since 1886 
DETROIT, MICHIGAN © Canadian Plant, Windsor, Ont. 








Activities in Refining 





Percent Refining Capacity Operated 


Western Division, 70.1 Percent 


Central Division, 73.1 Percent 


Eastern Division, 91.3 Percent 


HE Indiana Farm Bureau Codperative Association, Inc., 

plans the construction of a 2500-bbl. refinery at a site on 
the Ohio River northwest of Mount Vernon, Indiana. The 
proposal is to process principally Illinois and Indiana crude oil, 
but by being situated on the Ohio River it will be conven- 
ient to bring in crude from other areas by barge should it be 
desirable. River transportation will also be utilized in ship- 
ping refined products. 

Ralph Booker, who is assistant manager of the oil division 
of the association, will be manager of the refinery. 

& 

Gas and Oil Products, Inc., recently placed in operation a 
new cracking unit at its refinery in the South Turner Valley 
field, Canada. The capacity of the unit is 800 bbl. per day 
and this can be stepped-up to 1500 bbl. per day. The new 
unit, together with the plant’s topping and absorption equip- 
ment, gives a combined capacity of 4000 bbl. per day. 

a 

M. W. Kellogg Company is designing a 7000-bbl. hydro- 
forming unit for the Pan American Refining Corporation, to 
be installed at its Texas City, Texas, refinery. The process 
involves the catalytic reforming of naphthas to high-octane 
motor fuel. 

& 

A 1500-bbl. skimming plant has been completed near 
Dupo, St. Clair County, Illinois, by the Transport Oil and 
Refining Company. It is situated in the extreme southwestern 
part of the state, adjacent to the Plank Road pool. A part 
of the crude oil supply will be obtained from that pool. 

a 


The Virginian Gasoline and Oil Company, Charleston, 
West Virginia, is installing a Perco catalytic desulphuriza- 
tion unit at its Cobb plant. Its capacity will be 1000 bbl. 


per day. The unit, which 


The Advance Refining Company, Centralia, Illinois, has 
installed an ethyl-blending plant, said to be the first of its 
kind in the area. The unit was installed by the Ethyl Cor- 
poration under the supervision of its representative, B. G. 
Crane. 

€ 

The Brazilian Government plans construction of a 4000- 
bbl. refinery at Nictheroy, capital of the State of Rio de 
Janeiro, it is reported. The plant will cost approximately 
$2,600,000 and will have topping and cracking units. 

e 

Peerless Purchasing Company, Detroit, Michigan, has com- 
pleted a 1000-bbl. refinery at Kalamazoo, Michigan, the first 
to be constructed at that point. Crude oil supply will be 
from southwestern Michigan fields. 

s 

The Pantagon Refining Company is installing a new still 
and fractionating tower at its refinery at Starks, Michigan. 
This will increase the plant’s capacity from 3000 to 4000 bbl. 
per day. 

a 

Imperial Oil, Ltd., recently completed a test run of its 
enlarged refinery at Fort Norman, Canada, after which it 
shutdown for the winter months. The plant now has a 
capacity of 800 bbl. per day; the old refinery had a capacity 
of 300 bbl. per day. Crude oil supply will be from wells in 
the Fort Norman field. 

& 

The Humble Oil and Refining Company has awarded a 
contract for reconditioning and altering its refinery at 
Corpus Christi, Texas, to the Brown and Root Construc- 
tion Company. A part of the work will include the enlarge- 

ment of the skimming and 





will be completed soon 


cracking units. Although 


complete details are not 
available, it has been an- 
nounced that the program 
will involve the expendi- 
6 Percent Pl deasnen Total Total ture of several million dol- une ¢ 
Potential Crude of Total Motor Gas and lars. 


Capacity Runsto Capacity Fuel Fuel Oil pressu 
DISTRICT Reporting Stills Reporting Stocks Stocks eter, 6 


533 86.7 17,916 21,446 e 410 ch 


Appalachian............ ‘ 130 89.7 3,129 857 : sileus 
The Quaker State Oil 4 


pany, Dallas, Texas, has 
Ind., Ill., Ky.............._ 90. 571 97.6 11,219 7,597 
Okla., Kans., Mo... 81. 255 74.6 6,441 4,337 : wee fected 
Refining Corporation is in- 
stalling a furfural solvent 


announced plans for the 
construction of a recycling Inland Texas... 50. 104 65.4 1,686 2,182 
plane in the Cayuga field, | To a 
extraction unit at its re- 
fineries at Farmer’s Val- 
ley, Pennsylvania, and St. 


Anderson and Henderson No. La. and Ark... 55. 42 76.4 367 842 
, Rocky Mt.................... re 46 71.9 1,061 576 
counties, Texas. Lone Star 
Mary’s, West Virginia. A 
similar unit will be in- 


California........... a ~* 522 70.1 15,353 _91,821 
and three other companies 4 8,115 71,015 145,243 
stalled at the company’s 
Emlenton, Pennsylvania, 


° Estimated 
have pooled their acreage Unreported... 365 ead 5,850 3,095 
and are drilling three wells DEO. | oma . antes — 

refinery at a later date, it 
is announced. 


Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks 
Week Ended December 2, 1939 


A.P.I. Figures 
(Figures in thousands of bbl. of 42 gal. each) 


after the first of the year, 
will be operated under a 
license agreement with 
Perco, Inc. 





Lone Star Gasoline Com- 





*EST’D TOTAL 
in the field. Distillate will 
be recovered and the res- 
idue gas returned to the 
producing formation. 


3,510 75,595 150,633 
**3,244 69,604 150,135 
*Estimated Bureau of Mines’ basis.**November, 1938, daily average. 
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Construction 


ith Smith 


I-METALLIC construction, made in the 









A.O. Smith manner—in other words, 


3 
& 
ea 


AT PLA Be 


Smithlining — was pioneered by A.O. Smith 
ten years ago. It is still the ““Old Faithful”’ 
in the bi-metallic field for high-pressure, 
high-temperature service, universally used 
and accepted wherever there are corrosion 
problems. Better stick to “Old Faithful’’ 
for high-pressure vessels—lined or un- 
lined. A.O. Smith Corporation, Milwaukee, 
Wisconsin. Offices at New York, Pitts- 
burgh, Chicago, Tulsa, Dallas, Shreveport, 


Houston, Corpus Christi, Los Angeles. 





PRESSURBIE 
VESSELS 


ASK SMITH ABOUT: 


¢ Contamination-proof joints 
© Thermal conductivity 
e Ability to take temperature changes 
¢ Carbon migration 
© Test of the lining 
© Surface finish 
First Smithlined Pressure Vessel Ten Years * Stress corrosion 
in Service —The first high-pressure vessel with © Selection of lining material 
corrosion-resisting metallic lining ever to be placed 
: in refining service was shipped to one of America’s 
One of Smith's Latest_. Class I high- large jr ot almost amt seam ago to a day— 
pressure vessel, 13’-1-3/16" inside diam- November 26, 1929, to be exact. This vessel is still 
eter, 61’-7" overall length, lined with Type in service. Recent exhaustive inspection revealed it 
410 ch aes fth di to be as serviceable as the day it was installed. This 
chrome alloy—one of the many different vessel is 5 feet in diameter and 41 feet in length. 
alloys for which Smithlining has been per- Its walls are 3 inches thick and Smithlined with 
fected. This vessel is of recent construction. 7/64 inch 18-8 stainless steel. 





Smithlined Pressure Vessels have a tremendous 
metallurgical background. The above problems 
are not new to Smith. Their successful solution 
is one of the reasons why over 90% of the 
high-pressure vessels with corrosion-resisting 
linings now in service are of Smith manufacture. 





em ee! ee Te Om 


PIONEER MANUFACTURERS OF ELECTRIC-WELDED 


Pressure Vessels 
Casing - Line Pipe 











Activities in the Oil Fields 





O. 1 Petty Stave of Standard Oil Company of Louisi- 

ana has opened a new pool 5 miles west of the Mag- 

nolia pool, Columbia County, Arkansas. The well is located 

in C SE SE of 4-17-21, and on a drill-stem test at a depth 

of 7940-69 ft. cleaned the hole of drilling fluid and blew 

mud and distillate. After the tools were pulled the drill stem 
showed 120 ft. of distillate cut with oil. 

= 


Several new oil pools have been discovered in Illinois re- 
cently. The discoveries were in Wayne, Washington, and 
Williamson counties. In Wayne County, Cuyuna Oil Com- 
pany’s No. 1 J. V. Borah, in 23-1s-8e, northeast of Fairfield, 
flowed 200 bbl. from the McClosky limestone after treat- 
ment with acid. Shell Oil Company’s No. 1 Mary Dix, in 
NW NE NE of 19-3e-1w, near Du Bois, opened the Wash- 
ington County pool. Production was from the Benoist forma- 
tion at a total depth of 1370 ft., the well flowing 46 bbl. 
of oil in 24 hr. Williamson County was given its first oil 
production by Charles $. Nations, who brought in a well 9 
miles southwest of Herrin that produced 25 bbl. of oil in 25 
minutes. Total depth is 1990 ft. in the McClosky limestone. 
This discovery makes possible the development of a field 40 
miles south of any proved Illinois area. 

e 

A new deep-producing area has been opened in St. Mar- 
tin Parish, Louisiana, by Shell Oil Company’s No. 1 Iberville 
Land Company, in section 86-7s-8e, The well flowed 15 bbl. 
of 39-gravity oil per hour through a 10/64-in choke. Total 
depth was 10,000 ft., perforations being at 9746-58 ft. 

* 

No. 1 Ross of Continental Oil Company, Superior Oil 

Company of California, and Red Dillard, a wildcat 5 miles 


northwest of the Bridwell-Halsell Strawn pool, western Clay 
County, Texas, was successfully completed in the Bend lime 
at a depth of 5350-5400 ft. Estimates place the well’s po- 
tential at 1000 bbl. per day or greater. 

a 

Discovery of Devonian production in the Salem pool by 
Kingwood Oil Company is of importance to Illinois be- 
cause it means an extended producing life for the state, im- 
mediate increase in drilling activity, and increased output for 
the state. The obtaining of oil from this prolific and deeper 
formation promises to take the state out of the shallow 
classification and place it on a longer time basis. 

In the discovery well, No. 18-A J. O. Shanafelt, north of 
Jefferson, the Devonian was penetrated at a depth of 3345 
ft., and the total depth of the well is 3502 ft. The well is 
rated at 1800 bbl. per day. 

e 

Kraft South pool, Barton County, Kansas, about one mile 
southwest of the Kraft pool, has been opened by the Shell Oil 
Company’s No. 1 Herthel. The well, in CSE SW NW of 
13-17-1lw, is producing from the Arbuckle lime at a total 
depth of 3291 ft. The potential of the well is 176 bbl. per 
day. 

e 


Paul McIntyre and Associates have opened a new produc- 
ing formation, the Booch sand, in an old pool near Weleetka, 
Okfuskee County, Oklahoma. Their No. 2-A Steil, in C N% 
SW of 18-10-1le, flowed 111% bbl. of oil per hr. and 6,000,- 
000 cu. ft. of gas through casing, the total depth being 2183 
ft. Most of the wells have been plugged. A few are still pro- 
ducing from the Simpson; this is the only Booch sand well. 





AVERAGE CRUDE OIL PRICES 


California 
Kettleman Hills $1.19-1.43 
Playa Del Rey. .80-1.16 
Coalinga - -70- .90 
-75-1.21 


Louisiana 
Rodessa 


Gulf Coast 


Wilmington North Louisiana 


Montana .90-1.10 


Illinois 


Wyoming .35-1.30 


Kentucky 


Colorado .90- .98 


New Mexico 53- .95 


Texas _— 
North Central 
Panhandle 
West Texas 
Gulf Coast 


Michigan 


Pennsylvania 


$1.05 
-79-1.28 
-73-1.05 


-95-1.05 
.90-1.10 


Indiana 95 


Lima 24 .90 


-74-.97% 


Daily Average Crude Oil Production 
Data Supplied by A.P.I. 


(Figures in bbl. of 42 gal. each) 
1B. of M. Week 
Calculated Ended 

Requirements Dec. 2, 
(November) 1939 
429,000 2408,950 
169,000 2177,250 
BAS 2 50 


Week 
Ended 
Dec. 3, 

1938 
417,550 
148,350 


Oklahoma 

Kansas ...... 

Nebraska ie 
Panhandle Texas.......... 
North Texas ................. 
West Central Texas _. 
Were Teues................. 
East Central Texas... 
East Texas _. 
Southwest Texas..... 
Coastal Texas ... 


TOTAL TEXAS....... 1,444,000 


North Louisiana... 
Coastal Louisiana 


TOTAL LA 


Arkansas... 
REET 
Illinois 
Eastern 

(Not incl. Ill.)-......... 
Se . 
ee 
Montana.... wie 
A 
New Mexico 


3187,200 





64,000 
76,100 
27,500 
208,600 
83,550 
395,500 
193,100 
202,550 
1,250,900 


65,700 
199,150 


264,850 
65,900 
800 
340,400 


103,100 
63,950 
62,100 


61,150 
74,100 
24,700 


211,950 
1,272,800 


72,550 
188,350 


260,900 
48,600 





1,060,450 


69,650 
202,550 


272,200 








259,000 
57,000 
303,000 
106,000 
63,000 
63,000 
16,000 


4,000 
111,000 





330,950 


105,750 
65,150 
70,250 


200,850 


50,650 
53,400 
12,050 
8,600 
108,200 





2,694,300 2,891,800 2,576,950 


Darst Creek 
East Texas 
Taleo . 





Bradford 
Southwest 
Eureka ._.. 


2.50 
2.15 
2.09 


2.05 
1.12 


California.... 594,900 606,700 646,700 
TOTAL U. S.............3,620,000 3,289,200 3,498,500 3,223,650 


1These are U. S. Bureau of Mines’ calculations of the requirements 
of domestic crude oil based upon certain premises outlined in its de- 
tailed forecast for the month of November. As requirements may be 
supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be deducted from the 
Bureau’s estimated requirements to determine the amount of new 
crude to be produced. 

2Oklahoma, Kansas, Mississippi, and Nebraska figures are for the 
week ended 7 a. m., November 29. 

%3Oklahoma and Kansas figures are for the week ended 7 a. m., 
| October 25. 








Kansas . 


Oklahoma 


Arkansas 


Buckeye . 


Corning 


Canada 2.10-2.17 
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®@ The same vast research and technical 
ability that produced indigo commer- 
cially, thereby establishing our Ameri- 
can dye industry, collaborated in the 
development of Dowell’s “famous 
family” of Paraffin Solvents—the most 
effective, efficient and economical 
paraffin removers available. 


This famous family of solvents includes 
DOWELL ORANGE for removal of the 
purer types of paraffin; DOWELL RED for 
dissolving not only pure but impure 
deposits containing asphalt and sulphur; 


The American dye industry no doubt would rank The Dow Chemical Com- 


pany’s development of synthetic indigo as Dow's most outstanding achieve- 


ment. For it was Dow's extensive research that produced, in 1916, the first 


synthetic indigo on a commercial basis, thereby freeing this country from 


foreign monopoly and marking the begin- 


ning of the great American dye industry. <> 


DOWELL BLUE (a non-corrosive solvent 
containing no chlorine or sulphur com- 
pounds) efficiently removes the relatively 
pureandalsotheasphaltic base paraffins. 


Regardless of your paraffin problem, 
from removing unusual deposits in the 
well to cleaning lead lines, flow lines, 
tank bottoms or re-running rods, you can 
depend on Dowell to provide the answer 
—increase production—lower costs. 


That this Dow-Dowell combination is a 
valuable asset to the oil producer is con- 


DOWELL INCORPORATED 


KENNEDY BUILDING 


TULSA, OKLAHOMA 


Subsidiary of THE DOW CHEMICAL COMPANY 


firmed by thousands of successful case 
histories. Avail yourself of DOWELL 
SERVICE today. Dowell Solvents are dis- 
tributed in eleven oil producing states 
by more than 100 supply dealers. 


hon 
LF 
DOWELL 


OIL AND GAS WELL 
CHEMICAL SERVICE ” 











Petroleum Statistics and Field Activities 





U. S. Daily Average Production Daily Average Crude Runs to Stills 


3,500,000 
3,400,000 
3,300,000 
3,200,000 
3,100,000 


3,700,000 
3,550,000 
3,400,000 
3,250,000 
3,100,000 
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U. S. Crude Oil Stocks 


285,000,000 
270,000,000 
255,000,000 
240,000,000 
225,000,000 


Finished Gasoline Stocks—Total U. S.* 


90,000,000 
80,000,000 
70,000,000 
60,000,000 
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*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June this chart showed finished stocks in refineries 
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only. Above statistics by the American Petroleum Institute. 





Summarized Operations in Active Fields for November, 1939 





Completions 


Producers 


Rigs 


Drilling 


Depth of 
Production 


No. Casing 


Strings of Oil 


Gravity 


Type of 
Tool Used 





TEexas 


Duval County 
Ector County 
Panhandle 
fugio County 
Nueces County 
Winkler County 
K. M. A. Field 
OKLAHOMA 
Oklahoma City 


KANSAS 


Rice County 

Barton County 
ILLINOIS 

Central Illinois 
New Mexico 


CALIFORNIA 
Kettleman Hills 
Wilmington 








to oe 
BwWenwonwwe 


oun Nore 








3500-3700 
1554-2900 
3675-4377 
1700-3900 

900-5900 
3922-5878 
2850-3450 
3730-3935 


6450-6682 
1800-4488 


2926-3435 
3222-4085 
3290-3518 
1425-4100 
3150-4030 


8300-8730 
3500-4000 











Rotary 
Rotary 
Rot.-Cab. 
Rotary 
Rotary 
Rotary 
Rot.-Cab. 
Rot.-Cab. 


Rotary 
Rotary 


Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 
Rot.-Cab. 


Rotary 
Rotary 














Field Activities by States for November, 1939 





Completions 
November October 


Producers 
November October 


Locations 
November October 


Rigs 
November October 


Drilling Wells 
November October 


Production, 1938 
(In Barrels) 





California 
Colorado 
Illinois 
Indiana 


Kentucky 
Lovisiana 


15 
117 


1 
366 
51 
149 
64 


19 
100 
4 


321 
44 
153 
50 
144 
158 
3 
18 
75 
74* 
91* 
251 
116* 
4 
853 
55 
17 


13 





26 13 
209 115 
“ig3 jaa 
256 
“188 
153 


189 
"142 
147 
"65 "89 


24 
98 


2 
300f 
10 
52 
12 


24 
3 


33 


129 
74 


18,211,617 
249,918,001 
1,371,687 
23,306,000 
965,900 
58,795,545 
828,650 


5,040,600 
3,292,100 
171,312,098 








2546 





2650 





1081 





3174 





1,206,827 ,597 





*Inludes water-intake and pressure wells. 


**Includes 302 rigs standing and 24 rigging-up. 
tIncludes 257 rigs standing and 43 rigging-up. 


THE PETROLEUM ENGINEER, DEC., 1939 














With the Nixon Gas-Lift System you have 
complete control of production with the 
surface equipment. You can change the 
volume of flow—produce from a higher or 
lower fluid level—change from intermittent 
to constant flow, or vice versa, without dis- 
turbing the sub-surface setting. 

It is the only Patented Gas-Lift System 
on the market that will operate success- 
fully in any kind of fluid well. 

It is the only closed Gas-Lift System 
equipped with a series of mechanically 
operated unloading valves. The unloading 
valve—located at the most advantageous 
producing level—becomes the actual Flow 
Valve, which is mechanically opened and 





Boilers; Sievers Reamers; Drift Meter, Jr.: 





THE IMPORTANCE OF 


Surface Control in Gas Lifting. 





Surface Control Gas Lift System 


closed by the automatic intermittent sur- 
face equipment. With this system the gas 
pressure used for producing the well, is 
kept entirely off the producing formations. 

Expensive pumping units and their 
costly installations and maintenance are 
no longer necessary. The Nixon System 
will produce wells from the ceasing of 
natural flow to their depletion. 

The complete story will convince you 
the Nixon System is the modern economi 
-cal way to raise fluid. Talk to one of our 
Gas-Lift engineers soon. Write your near- 
est Wilson Supply Company store or sales 
office. 


BRANCH STORES: 


Benavides; Arkansas City. 
LOUISIANA: Rodessa; Lake Charles; 


WILSON SUPPLY CO. 


1412 MAURY ST. OIL & GAS 


EXCLUSIVE GULF COAST DISTRIBUTORS 
FOR: Wilson-Snyder Pumps; American Cable WELL SUPPLIES 
Tru-Lay Pre-formed Wire Rope; Kewanee 


HOUSTON, TEXAS 


TEXAS: Gladewater; Barbers Hill; Bay City: 
Monahans; Alice; Victoria; Corpus Christi; 


New 


G Swivel; Nixon Surface Control Gas Lift : 

nn True-Taper Slip and ~ Sew Complete line of ARKANSAS: Magnolia. 

Pack-Off and Releasing Drill rshot; olia. : 

- Douglas Weight ER lie FISHING TOOLS & SERVICE SALES OFFIC S: Tulsa, Oklahoma; Dallas, 
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Major Pipe Line Activities 





6-in. pipe line extending 93 miles from the Wasson- 

Bennett field of Gaines and Yoakum counties, Texas, 
to Big Spring will be in operation the early part of 1940, 
according to present plans. 


The Basin Pipe Line Company has been formed, the direc- 
tors of which are C. L. McIver, Fort Worth; Henry Zweifel, 
president of the Cosden Petroleum Corporation, and Myron 
G. Blaylock, attorney of Houston and Longview. 


Survey of the right-of-way has been completed, the line 
to run in a southeasterly direction from Wasson-Bennett to 
Big Spring. Laterals may be laid to the Seminole field of 
Gaines County and to the Cedar Lake area of northeastern 
Gaines County. At present the former field has no pipe-line 
outlet. 


Cosden Petroleum Corporation has contracted to take the 
crude oil transported by the line for a period of five years, 
to help supply its 15,000-bbl. refinery at Big Spring. Some 
difficulty has been experienced in recent months in obtaining 
sufficient crude oil to keep the plant operating at capacity. It 
is stated that crude oil has been contracted from the Con- 
tinental Oil Company, Texas Pacific Coal and Oil Company, 
Honolulu Oil Corporation, Basin States Oil Company, and 
Amon G. Carter. 

eo 

The 450-mile gasoline pipe line from Port St. Joe, Florida, 
to A:lanta, Georgia, will be owned jointly by the Gulf 
Refinit.g Company and the Pure Oil Company, and will be 
const.ucted and operated under the name of the South- 
eastern Pipe Line Company. 

The line will be of 65%-in. and 85%-in. pipe and the proj- 
ect will cost from $5,000,000 to $7,000,000. 

Gasoline will be transported to Port St. Joe by tanker 
from the Gulf’s refinery at Port Arthur, Texas, and Pure’s 
refinery at Smith’s Bluff, Texas. 

Williams Brothers Corporation, Tulsa, Oklahoma, was 
awarded the construction contract, and operations will be 
under the supervision of Guy S. Connors. Deliveries of pipe 
were scheduled to begin December 15. The line will be laid 
by the “stove-pipe” method and will be electric welded 
throughout. Four pumping stations and ten bulk stations will 
be constructed. 

Operation of the line will be in charge of the Gulf Refin- 
ing Company. 

® 

A certificate of convenience has been received from the 
Arkansas Corporation Commission by the Louisiana-Nevada 
Transit Corporat‘on for construction of a gas pipe line from 
the Cotton Valley field, Louisiana, to Hope, Arkansas. 
Approximately 85 miles of 8-in. pipe will be used in the line, 
12 miles of 6-in., and some 4-in. or smaller. 

W. A. Delaney, Ada, Oklahoma, and T. R. Jones, Dallas, 
Texas, are the owners of the Louisiana-Nevada project. 

s 

The Texas-New Mexico Pipe Line Company is increasing 
the capacity of its line serving the Artesia district, Eddy 
County, New Mexico, by replacing 22 miles of 5'-in. pipe 
with 8-in. The 8-in. pipe will extend from a point near the 
Eddy-I.ea county line southeast to Lynch station where it 
will tie-in with a 6-in. line. The present capacity of 7,000 
bbl. thus will be increased t- 10,000 bbl. per day. 

The company is takir.g up 1814 miles of 8-in. pipe 
betwee1 the Vacuum fi.ld and the Lynch station to use on 
the nev project. 


18 


The Southern California Gas Company is laying a number 
of loops and making certain other changes to increase the 
capacity and operating efficiency of its system. A 5'-mile, 
10-in. loop between Kettleman Hills and Lemoore Junction 
will increase delivery capacity to the Visalia and Fresno dis- 
tricts. A 5-mile, 8-in. loop has been completed between 
Lemoore Junction and Visalia. The 12-in. Ventura gas line 
has been relocated to prevent possible washout by flood 
waters. Between the Rio Bravo field and the Greeley 
and Ten Section pipe line an additional 142 miles of 8-in. 
pipe have been laid to take natural gas from the Union Oil 
Company’s Rio Bravo absorption plant and transmit it to the 
Los Angeles Basin. 


Williams Brothers Corporation, Tulsa, Oklahoma, has been 
awarded a contract by the Michigan Gas Producing Com- 
pany to lay a 40-mile, 8-in. gas pipe line connecting the 
Muskegon field, Michigan, with several Michigan towns. 


The Santa Maria Gas Company, Los Angeles, California, 
has completed a 12-mile, 10-in. gas line connecting the 
Morro Bay area with the company’s gas-distributing facilities. 


The Magnolia Petroleum Company has begun construction 
of a crude-oil and refined-oil terminal at Corpus Christi, 
Texas. Thirteen all-welded steel storage tanks will be erected 
on a 53 '4-acre site on the ship channel. 

Magnolia has an 8-in. crude oil line terminating at Corpus 
Christi and this crude will be shipped through the terminal 
to refineries on the Gulf Coast, the refined products to be 
returned by tanker and distributed in the area. 

The project is expected to be completed by February 15. 
The Chicago Bridge and Iron Works Company has been 
awarded the contract. 


Humble Oil and Refining Company is constructing an 
8-mile pipe line from the Colorado field, Jim Hogg County, 
Texas, to the Charco Redondo field, where it ties-into a line 
connected with port facilities at Ingleside. 


Directors of the Panhandle Eastern Pipe Line Company 
have authorized the expenditure of $3,500,000 for new con- 
struction, J. D. Creveling, president, has announced. The 
work will include construction of 142 miles of 22-in. and 
24-in. loops to the company’s trunk system. New compressor 
equipment also will be installed, and the capacity of the com- 
pany’s combination natural gasoline and dehydration plant 
will be increased. 

The company’s lines transport natural gas from Texas and 
allied fields to consumers in Michigan, Illinois, Missouri, Ken- 
tucky, Indiana, and Kansas. 


Extensions to the system of the Valley Pipe Line Com- 
pany, McAllen, Texas, are well under way. A total of 70.63 
miles of new line will be laid. One extension north and east 
from the present El Tanque field terminus of the company’s 
main line connects the Rincon and Sun fields, eastern Starr 
County, and the Alta Mesa field, southwest Brooks County. 
Another connects the Guerra field, northwest Starr County. 
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Design and Construction of Oil Pipe Line 
in Rocky Mountain Area 


Stove-pipe welding is used throughout—pump speed is auto- 
matically controlled by suction pressure—greater part of 
pumping energy will be consumed on steep mountain slopes 


HE oil pipe line recently com- 

pleted by Utah Oil Refining 
Company in Wyoming and Utah is one 
of the most interesting projects of this 
type undertaken in years. Constructed 
from Fort Laramie, Wyoming, to Salt 
Lake City, Utah,the 442-mi. main line 
is in mountainous country over most 
of the route and is the first pipe line to 
cross the Continental Divide. 

The line was built and is to be op- 
erated for the owner-company by 
Stanolind Pipe Line Company. Both 
companies are subsidiaries of Standard 
Oil Company (Indiana). The purpose 
of the line is to provide a connection 
between lines from Lance Creek to 
Fort Laramie and Utah Oil Refining 
Company’s refinery at Salt Lake City. 
Other Wyoming oil will be received 
into the line enroute, at Medicine Bow 
and Granger stations. 

First pipe was strung along the 
right-of-way on August 10, 1939. All 
schedules had been completed by No- 
vember 10. Completed in the elapsed 
time of 93 days, this is a remarkable 
record of speed and efficiency in pipe- 
line construction. Main-line construc- 
tion was awarded to four contractors 
in the amounts of 182 mi., 140 mi., 74 
mi., and 45 mi., respectively. 


Pipe-Line Construction 


Reconnaissance. The country tra- 
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By H. LEE FLOOD 
Associate Editor 


versed by the new line is perhaps the 
most rugged ever encountered in a 
project of such magnitude. The ac- 
companying profile shows that both 
end sections of the line are inclined 
steeply; the center sections of the line 
are at high elevations only relatively 
less steep than the end sections. 

A more favorable route from a topo- 
graphical consideration alone would 
have been slightly north of the route 
selected. In this sparsely inhabited re- 
gion, however, proximity to railroads 
and to established highways and com- 
munities are factors important enough 
to weigh heavily in determining the 
more economical route. 

Several days were occupied by repre- 
sentatives of the company and inter- 
ested contractors in flying above the 
region, scanning the country for pos- 
sible routes. Aerial maps were obtained 
of the entire route, thus permitting a 
rapid study of the topography other- 
wise virtually unattainable. 

Construction. The main line was 
built of 8-in. seamless line pipe in two 
weights—28.55-lb. and 25.06-lb.— 
placed as indicated in the accompany- 
ing sketch, with the exception of 24.3 
mi. of 17.02-lb., 6-in. line on the west- 
ern slope into Salt Lake City. 

Contrary to reports elsewhere, the 
line was welded entirely by the stove- 
pipe method. Fast becoming the only 


method employed by leading contrac- 
tors—it is significant that this is prob- 
ably the first line of its size and length 
to be entirely stove-piped. 


The line was coated over most of its 
length. Hot enamel wrapped with 
asphalt-felt was used except for a 44- 
mi. section on which asphalt-mastic 
coating was applied. 


Among the most interesting pieces 
of equipment employed on the line 
were (1) the rooter and (2) the angle 
bulldozer. The rooter, shown in an ac- 
companying photograph and sketch, is 
new to pipe-line work but well-known 
in highway construction. Its purpose in 
the pipe-line construction was to pre- 
cede the ditching machines, literally 
rooting its way along the pipe-line 
route, unearthing boulders and disclos- 
ing other hidden “trouble” that might 
have disabled the ditcher. 


The angle bulldozers did a splendid 
job of clearing right-of-way and of 
serving in so many ways to speed the 
construction of the line. Boulders of 
almost unbelievably large size were 
pushed out of the way with little or 
no trouble. An accompanying photo- 
graph gives an idea of the rocks en- 
countered by the machines. 


The speed and efficiency with which 
all contractors on the project executed 
their part of the work is truly a mark 
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of the progress that has been made in 
recent years in pipe-line construction. 


Features of Station Design 


The pump stations on the line were 
designed, built, and equipment was in- 
stalled under the direct supervision of 
the Stanolind Pipe Line Company. 
Consequently, the stations reflect the 
judgment and experience resulting 
from this company’s operations over 
the entire United States. 

The station at Fort Laramie is, of 
course, an established station on Stano- 
lind’s line to Freeman, Missouri, and 
thus is not to be considered as a part 
of the new line. 


The three stations—Medicine Bow, 
Wamsutter, and Granger—each con- 
sists of pumping facilities, auxiliary 
equipment, and housing facilities for 
the operators. 


At each station, two pumping units 
are installed—one as an operating unit, 
the other as a standby. Each of these 
units comprises a 250-hp., 5-cylinder, 
vertical gas-Diesel engine operating at 
400 r.p.m., direct-connected through 
a flexible coupling to a 4¥-in. by 
16-in. horizontal duplex double-acting 
reciprocating pump. Pumps and dis- 
charge piping are designed for 1500-lb. 
operating pressure. All piping flanges 
are of the ring-joint type. 

An interesting feature of the engine 
is the 20-kw. d-c. generator, the rotor 
of which is an integral part of the en- 
gine shaft. Mounted thus between the 
outboard bearing and the flywheel, 
belts and pulleys are eliminated and 


less floor space must be provided in the 
engine room than when the conven- 
tional generator is installed. This gen- 
erator supplies auxiliary power and 
lighting in the station and in the 
cottages. 


Each engine is equipped with a 
Woodward governor and is to be pro- 
vided soon with an auxiliary speed 
control for varying engine speed in ac- 
cordance with the suction pressure on 
the pumps, thus permitting virtually 
automatic synchronization of pumps at 
all stations on the line. Pressure for op- 
erating this speed control will be ob- 
tained from the suction line by receiv- 
ing the incoming stream against a 
pressure-regulating valve installed in 
the manifold and adjusted to maintain 
10- to 15-lb. pressure on the pumps at 
all times. In addition to providing pres- 
sure for operating the governor con- 
trol, this back-pressure arrangement 
permits better filling of the pumps 
with less slippage and a consequent re- 
duction in evaporation loss from the 
storage tanks. 


A motor-actuated valve controlled 
by a diaphragm-type pressure regula- 
tor is installed in the line to the tanks. 
The hook-up is designed so that incom- 
ing pressures higher than 10 Ib. per sq. 
in, will cause the valve to open, per- 
mitting the oil to enter the tanks, thus 
maintaining no more than the desired 
10-lb. suction pressure on the pumps. 
Likewise, if the incoming pressure be- 
comes less than 10 lb., the valve will 
open, admitting oil from the storage 
tanks into the suction line to the 


pumps. A 4-in. totaty-type suction 
pump having a capacity of 200 bbl. 
per hr. is provided to assist in moving 
the oil from storage during cold 
weather or whenever its help is needed. 
This pump is powered by a 15-hp. d-c. 
motor through a motor-type gear-re- 
duction unit. The pump may also be 
used in clearing the manifold lines 
during a shutdown. 


The engines at Medicine Bow and 
Granger stations operate as gas engines, 
utilizing local gas as fuel. The engines 
at Wamsutter station, being remote 
from a gas supply, necessarily must 
operate as Diesels, using oil from the 
pipe line as fuel. The high elevations 
of the station sites and the consequent 
rarefied atmosphere result in a de- 
rating of 24 percent in engine capac- 
ity. The effects of lower atmospheric 
pressure can, of course, be offset by 
supercharging, if desired. Supercharg- 
ing is not contemplated on the Utah 
line but the pumps will lend them- 
selves to an increase in capacity if this 
method should be employed in the 


future. 


The pumps are of the completely- 
enclosed, self-lubricating type. The 
crankshaft of the pump rotates in 
roller-type bearings. The pinionshaft 
bearings are of the babbitt-lined split- 
sleeve type. The latter bearing was 
specified rather than the roller-type so 
that the pump-half of the flexible 
coupling could be removed from the 
shaft whenever this is necessary. 


Auxiliary equipment at each station 
includes a 60-hp. automotive-type 
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radiator-cooled engine designed to 
operate on either natural gas or gaso- 
line as fuel. This engine drives a 20- 
kw. d-c. generator as an emergency 
source of power and lights and for 
operating the motor-driven air com- 
pressor or motor-driven suction pump 
at times when the main units are not 
operating. 

The air compressor is a 2-cylinder 
air-cooled unit connected to its motor 
through a V-belt drive. 

The engine-water cooling system 
consists of a shell-and-tube type heat 
exchanger in which the heat of the 
water is imparted to the incoming oil 
in the pipe line. A low-head centrif- 
ugal pump, motor-driven, is installed 
to restore the pressure drop of the oil 
through the exchanger when pumping 
directly out of the storage tanks. 

The buildings housing the pumping 
equipment are steel-framed, covered by 
pressed-asbestos siding and roof. The 
heating plant—a small steel boiler—is 
installed in a separate building and is 
designed to be fired by either gas or 
oil. 

Each station has four 5-room houses 
and one 6-room house. At Wamsutter 
and Granger stations, all houses are 
erected on the station site. At Medicine 
Bow, four houses are erected in town. 
The chief engineer’s house is situated 
on the station site—four miles from 
town. 


Pressure Calculations 


Most interesting problem in con- 
nection with the Utah line involves 
the ability of the line to pump oil 
during the extremely cold winter 
months. The final test must depend 
upon actual conditions encountered 
during the present winter. In lieu of 
this, the following calculations have 
been made. 


General Statement of the Problem 


The unknown at the present time as 
the Utah line is being placed into oper- 
ation involves the conditions that may 
be encountered under winter operating 
temperatures. Consequently, it is ex- 
tremely interesting to make a few 
calculations in an attempt to forecast 
the pressures that will be required to 
move the cold, sluggish oil that will 
be present in the line. 

The problem that represents the 
worst anticipated conditions may be 
stated as follows: 

Assume that Leo and Sundance 
(Lance Creek) crude oils are mixed 
in equal volumes at Fort Laramie and 
that 3500 bbl. per day of this mixture 
is to be pumped from Fort Laramie 
to Medicine Bow station. At Medicine 
Bow, the volume to be pumped will 
be augmented by the addition of 2500 
bbl. per day of Rock Creek crude oil 
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and 800 bbl. per day of Medicine Bow 
crude oil. The total volume of 6800 
bbl. per day is to be pumped from 
Medicine Bow to Wamsutter to 
Granger and thence to Salt Lake City. 

The above is more than a hypotheti- 
cal problem inasmuch as it may ap- 
proximately represent winter operation 
of the line. The volumes pumped rep- 
resent average volumes anticipated 
during the life of the line. During the 
summer months La Barge crude oil 
will be accepted at Granger station 
from the line originating at Opal. 
During the winter months, however, 
none of this extremely viscous oil will 
be accepted so that this element should 
properly be omitted from the calcu- 
lations. 


Viscosity and Temperature 


The k»st information available, 
based upon pipeslia2 ¢xcccience in the 
Rocky Mountain area, indicates that 
pipe-line temperatures, even under 
flowing conditions, may be expected to 
be as low as 28°F. This temperature 
has been assumed, therefore, in the 
problem. 

The elements of the problem just 
outlined are presented graphically in 
the accompanying sketch, Fig. 3. 

The real problem is, of course, to 
determine what the characteristics of 
the crude oil will be at a line tempera- 
ture of 28°F. The accompanying vis- 





cosity-temperature curves, Fig. 2, in- 
dicate the unfavorable viscosity trend 
at low temperatures of certain of the 
crude oils, particularly the Leo and La 
Barge oils. On the other hand, the 
Lance Creek and Medicine Bow oils 
have relatively excellent viscosity 
characteristics and it is easily seen why 
it is desirable to mix-in as much of 
these oils during the winter months as 
possible. 

The problem is complicated, too, by 
the inability to determine accurately 
the viscosities of these viscous oils in 
the laboratory; There is no viscosi- 
meter available, not even the Saybolt 
Furol, that will permit the heavier oils 
to flow through the tips at tempera- 
tures comparable to those anticipated. 

For this reason, it has been neces- 
sary for the designers of the line to 
use their best judgment in estimating 
the conditions that may prevail and 
then to await results of actual opera- 
tion during the most severe period to 
determine the true characteristics of 
the oils. Incidentally, it is known that 
crude oil samples that will not flow 
through a viscosimeter tip in a quies- 
cent state may be stirred and made to 
flow. This indication that a itation 
prevents the formation of crystals and 
thus enables the oil to remain some- 
what liquid is valuable in that it gives 
some assurance that the oil may be 
pumped successfully if it is constantly 
in movement. Shutdowns, permitting 
the oil to come to rest, may, of course, 
result in “freezing” the oil beyond the 
ability of the pumps to move it or of 
the line to withstand the pressures re- 
quired to regain flow. Troubles of tliis 
kind are known to have occurred i. 
older lines in this area, and are to be 
avoided at all costs. 


Estimated Viscosities at 28° F. 


It has been necessary to extrapolate 
the viscosity curves of the crude oiis 
in Fig. 2 and thus estimate the vis- 
cosities at a temperature of 28°F. 
Likewise, the viscosity curve for a 
mixture of equal volumes of Leo and 
Lance Creek crude oils has been av- 
eraged from the curves of these two 
oils as the best means available for 
estimating the viscosity of the mix- 
ture. The result may be far from ac- 
curate but there is no way ot check- 
ing this. 

Data based on the viscosities of the 
oils and required in the problem are 
tabulated in Table 1. 


Determination of dvs/u and f 


The first step is to determine the 
value of the ratio dvs/u, a dimension- 
less quantity sometimes termed Rey- 
nolds’ number, in which d equals the 
diameter of the pipe, v, the velocity 
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TABLE 3 


Section of line* dvs/u 








B 
Cc 
D 
E 








*Letters refer to similar sections as in Table 2. 











of flow, s the density and u the abso- 
lute viscosity of the fluid. Determina- 
tion of this value is essential in order 
(1) to determine whether streamline 
or turbulent flow conditions will exist 
and (2) to evaluate f, the friction co- 
efficient, needed in the calculations in 
the event that turbulent flow is found 
to exist. 


Following Heltzel’s' method, dvs/u 
may be expressed in terms with which 
engineers are more conversant by ex- 
pressing velocity in terms of bbl. per 
hr., and the internal diameter of the 
line in inches as in the following 
formula: 

Giihe __ 9.02381 B s 


D u 

In the present problem involving 
the Utah line there are five distinct 
conditions each requiring, for extreme 
accuracy, a separate calculation of 
dvs/u. These varying conditions are 
occasioned either by a change in the 
volume pumped (affecting B) or a 
change in internal line size (affecting 
D). From a practical consideration, 
the change of wall thickness of the 
8-in. line could be disregarded without 
serious effect but in the present study 
this slight variation has been included 
in the calculations. The data needed in 
calculating the dvs/u values for the 
five conditions are tabulated in Table 2. 


1*Fluid Flow and Friction in Pipe Lines,’’ by 
William G. Heltzel, The Oil & Gas Journal, 
June 5, 1930. 
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Reference to a chart showing Stan- 
ton and Pannell’s experimental data 
correlating values of f and dvs/u 
shows that flow in the section of line 
from Fort Laramie to Medicine Bow 
will be streamline or viscous; from 
Medicine Bow to Salt Lake City turbu- 
lent flow conditions will exist. For 
those who do not readily recall Stan- 
ton and Pannell’s work, it may be 
well to point out that dvs/u values 
of 1000 and less are classed in the 
streamline region; values from 1000 
to 2500 are in the so-called critical or 
transitional zone, in which neither 
streamline or turbulent flow are pro- 
nounced, and values of 2500 and 
higher are in the turbulent region. 


As Heltzel' points out, where the 
value of the ratio dvs/u falls in the 
transitional zone, it is believed ad- 
visable to obtain the value of f from 
the dotted curve (the turbulent flow 
curve) for dvs/u values between 1500 
and 2500 rather than from the lower 
part of the streamline flow curve. This 
precaution will give reasonable assur- 
ance that the pipe line as designed will 





TABLE 2. Values of dvs/u — Utah Line 





Line size 


Volume pumped, bbl. 





Weight, 
Ib. 


| 
Section of line | 
| 


per ft. 


per day per hr. 


LD., in. 
(D) (B) 





(A) Fort Laramie-Medicine Bow. . epg 28.55 
(B) Fort Laramie-Medicine Bow . Aree 25.06 
(C) Medicine Bow-Uintah...... eee 

(D) Medicine Bow-Uintah...... 

(E) Uintah-Sait Lake City 





7.981 146 
8.063 146 
7.981 283 
8.063 283 
6.125 283 




















be adequate for the work expected of 
it. 


From the curves referred to above, 
the values of f determined for the va- 
rious dvs/u values are listed in Table 3. 


Pressure Drop and Horsepower 
Requirements 


Fort Laramie-Medicine Bow. It 
has been determined that viscous flow 
will prevail in this section of the line 
under the conditions assumed. Viscous 
flow is not ordinarily assumed to be 
efficient flow for reasons that are ap- 
parent from a thorough study of the 
flow formulas. It is apparent, however, 
that either an increase in the volume 
pumped from Fort Laramie, a decrease 
in the viscosity of the fluid, or both 
could easily result in turbulent flow 
conditions. 


Pressure drop when streamline flow 
exists may be calculated from the fol- 
lowing formula: 


P=150074 Ib. per sq. in. per mi... (1) 

To evaluate u, the absolute viscosity 
of the oil pumped in this section of 
line, it is necessary to determine its 
density, s, so that u may be calculated 
from the s/u values already deter- 
mined. 


An average of the gravities of Leo 
and Lance Creek crude oils indicates 
a 50-50 mixture would have a gravity 
of approximately 45° A.P.I. The spe- 
cific gravity of the mixture would be: 
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Photograph and sketch of rooter 
used in advance of ditching 
machine 





141.5 
131.5 + 45 


The density, s, in lb. per cu. ft. 


would be: 
62.4 X 0.802 or 50 


From Table 1, u/s for the oil in 
sections A and B is 0.0053316. The 
value of u is, therefore, 

0.0053316 K 50 = 0.2666 


Knowing all the values needed in 
equation (1), the pressure drop, P, 
may be calculated. 

In the 28.55-lb., 8-in. line, 

146 X 0.2666 

c. 
38.92 
4057 
= 1500 X 0.00959 
= 14.4 Ib. per sq. in. per mile 


In the 25.06-lb., 8-in. line, 
38.92 
8.063* 


38.92 
= 1300 X ——— 
X27 


= 1500 X 0.00921 


= 13.8 lb. per sq. in. per mile 


From the profile of the line in 
Fig. 1 it is noted that at a point ap- 
proximately 49 mi. west of Fort Lara- 
mie station, the elevation is 7260 tt. 
The pressure required to lift oil to 
this point may be determined as fol- 
lows: 

48 X 144+ 1 X 13.8 + 0.433 

X 0.802 (7260-4230) 
= 691.2 + 13.8 + 0.347 X 3030 


= 1756 lb. per sq. in. 


or 0.802 


P= 1500 X - 





= 1500 X 





= 1500 





Analyzing this figure, it is evident 
that only 705 lb. per sq. in. is required 
to overcome the pressure drop due to 
friction but 1051 Ib. per sq. in. is the 
pressure required to offset the hydro- 
static head of the oil in the line. 

In the rest of the line into Medicine 
Bow station, the total pressure drop is: 
46.69 X 13.8 + 0.347 (6700-7260) 

= 644 — 194 = 450 Ib. per sq. in. 

Consequently, although the differ- 
ence in elevation aids rather than hind- 
ers the movement of the oil, it is not 
enough to offset the pressure drop due 
to friction. 


The total pressure required at the 
discharge of Fort Laramie station, in- 
cluding allowance for a delivery pres- 
sure of 10 lb. per sq. in. at Medicine 
Bow station, is: 


1756+ 450-+ 10= 2216 lb. per sq. in. 
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Inasmuch as the stations are de- 
signed for a maximum working pres- 
sure of 1500 lb. per sq. in., the above 
figures indicate that, should line tem- 
peratures approaching 28°F. be ex- 
perienced, the volume of the oil 
pumped would have to be curtailed 
until higher temperatures prevailed. 
This would be necessary probably for 
only a short period, if at all, during 
the height of an extended cold winter. 

If a maximum pressure of 1500 lb. 
per sq. in. at Fort Laramie is used as 
the limiting condition, the volume 
that can be pumped may be deter- 
mined as follows: 

The hydrostatic head remaining the 
same, the total pressure available to 
offset friction is: 
1500—1051-+-194=643 Ib. per sq. in. 

As B is the quantity to be found, 
the following equation may be set up 
to aid in its determination: 


481500 217988 : 

4057 

0.2666 B 
72000 ae 

19195B 


4057 


~-+-47.69>X 1500 X 


— + 71533 X — 


19071 B 


7 +4227 


Medicine Bow-Uintah. Having 
considered the possibilities of the more 
critical eastern section of the line in 
which viscous-flow conditions prevail, 
it will be of interest to consider the 
sections of the line in which turbu- 
lent-flow conditions exist. 


The formula for pressure drop under 
turbulent flow conditions may be ex- 
pressed as follows: 


B*s 
r= 6; - 
0.55830 f D 


In the 28.55-lb., 8-in. line, 


290° X 50 
Pr = 0.3958 0.0480 
55830 X 0.0480 X 
,205,000 
— 0.02680 x4 
32,380 


= 0.02680 129.9 
= 3.48 lb. per sq. in. per mile. 
In the 25.06-lb., 8-in. line, 


0.26 
Fs = Os 
4227 | 
0.2666 B 
————— +. 10 = 643 
4227 


+ 10 = 643 


4.73 B+ 4.51 B= 643 — 10 


9.24 B= 633 


B= 68.5 bbl. per hr. 
68.5 X 24 = 1644 bbl. per day 


Consequently, by reducing the vol- 
ume pumped from Fort Laramie sta- 
tion to 1644 bbl. per day, it is possi- 
ble that a line temperature of 28°F. 
may be experienced without exceeding 
a discharge pressure of 1500 lb. per 
sq. in. 


4,205,000 
8.063° 





P = 0.55830 X 0.0485 


= 0.02708 i a 
i . 34,080 


0.02708 X 123.4 
= 3.34 lb. per sq. in. per mile. 
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Having determined the unit pres- 
sure drops in the two sizes of line in- 
volved, the total pressures required at 
Medicine Bow, Wamsutter, and 
Granger stations may be calculated. 

The total pressure required between 
Medicine Bow station and the peak 
noted on the profile approximately 17 
mi. from Medicine Bow is: 
9X 3.48 +8 X 3.34 -+.0.347 (7340- 
6700) = 31.3 + 26.7 + 222 = 280 
lb. per sq. in. 

From the peak to Wamsutter sta- 
tion, the total pressure required is: 
78.92 X 3.34 + 0.347 (6800-7340) 
= 263.6 — 187.4 = 76.2 or 76 lb. 
per sq. in. 

If Wamsutter station is operating 
and it is desired to deliver to the 
pumps or into the tanks at 10 lb. per 
sq. in., total pressure required at the 
discharge of Medicine Bow station will 


280 + 76 + 10 = 366 lb. per sq. in. 
Pressure required between Wam- 
sutter and Granger stations, disregard- 
ing the intermediate point of higher 
elevation is: 
109.74 & 3.34 + 0.347 (6275-6800) 
= 366.5 — 182.2 = 184.3 or 184 lb. 
per sq. in. 

If Wamsutter station is bypassed, 
Medicine Bow can deliver into Granger 
by discharging at a pressure of 366 + 
184 = 550 lb. per sq. in. 

Between Granger station and the 





Preparing to lower-in 8-in. line 
across mountain stream 


peak elevation west of Granger, the 
pressure required is: 
28 X 3.48 + 20 X 3.34 + 0.347 
(7660—6275) 
— 97.4 -+ 66.8 + 480.6 
= 644.8 or 645 lb. per sq. in. 


Between the peak and Uintah junc- 
tion, assuming a uniform drop in 
elevation to Salt Lake City (in the 
absence of detailed profile) the pres- 
sure drop is: 

68.67 X 3.34 + 0.347 (5120-7660) 
= 229.4 — 881.4 = —652 lb. per 
sq. in. 

It is apparent from these figures 
that the only work required of Granger 


Boulders so large they virtually hide 
the operator are moved easily by 
angle bulldozers in clearing 
right-of-way 





station is in pumping to the peak. The 
drop in elevation west of the peak 
supplies enough pressure by gravity to 
overcome the friction in the line to 
Uintah. 


Pressure drop in the 6-in. line south 
of Uintah is: 
- 4,205,000 
P = 0.55830 X 0.0445 6.125" 
4,205,000 
8621 
0.02484 X 487.8 


12.12 lb. per sq. in. 


0.02484 


Total pressure drop from Uintah to 
Salt Lake City is: 


24.3 X 12.12 + 0.347 (4220-5120) 


= 294.5 — 312.3 = —17.8 or —18 
lb. per sq. in. 


Conclusion 


Assuming the lowest line tempera- 
ture to be expected during winter 
operation (28°F.), the pressure calcu- 
lations indicate that 3500 bbl. per day 
of a mixture of equal volumes of Leo 
and Lance Creek crude oils may be 
pumped only if Fort Laramie station 
is capable of developing a pressure of 
2216 lb. per sq. in. If Fort Laramie is 
limited to a discharge pressure of 1500 
Ib. per sq. in., 1644 bbl. per day may 
be pumped satisfactorily. 

Calculations based on the rest of 
line indicate ample capacity to pump 
the designated volumes. 
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Heating and Dehydrating Natural 
Gas at the Wellhead 


Pressure reduction at wellhead in Montana gas fields 
necessitates adequate treatment to avoid 
hydrate formation 


By J. E. MOORE 
Vice-President and General Manager, Billings Gas 
Company, Billings, Montana 


N Montana and other northwestern 

states, where well pressures are high 
and temperatures are low, the natural 
gas operator encounters problems that, 
though common in other gas produc- 
ing areas, are intensified by the severe 
climatic conditions under which opera- 
tions are conducted. Because entire 
communities are entirely dependent 
upon gas for heat and because even 
brief interruptions of the gas supply 
would entail much suffering and in- 
convenience, the operator in this terri- 
tory must know that the solutions 
found for these problems are correct in 
principle and dependable in practice. 

In Montana and Wyoming, the two 
major gas-producing states of the 
Northwest, gas is produced at eleva- 
tions of 4000 to 8000 ft. above sea 
level. Well pressures range upward to 
approximately 2500 Ib. per sq. in. and 
Winter temperatures sometime drop 
to minus 50°F, With gas so widely 
used for heating, and with the extreme 
range in temperatures, peak hour gas 
loads run as high as 25 times the 
minimum summer loads. Such condi- 
tions call for a certain amount of in- 
genuity and some departures from the 
orthodox practices of milder climates 
if dependable service is to be main- 
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tained by only a reasonable investment 
in control facilities. 

It is a well known fact that the 
refrigerating effect of expanding nat- 
ural gas to greatly reduced pressures 
reduces the temperature of the gas and 
of the control equipment far below 
that of the incoming gas. If trouble 
from freeze-ups is to be avoided the 
temperature of the gas entering the 
pressure-reducing apparatus must be 
increased sufficiently to offset this re- 
frigerating effect and maintain the 
temperature of the gas on the delivery 
side above the point at which hydrates 
will form. The temperature at which 
hydrates are formed is considerably 
greater than that of the ground and 
pipe line in the winter time, and un- 


less the gas is cooled again before” 


entering the pipe line and the con- 
densate removed in a dehydrating ap- 
paratus, trouble from hydrates will be 
encountered in the pipe line after the 
gas has cooled to the pipe line tempera- 
ture, which may be as low as 10°F. 
in the area being discussed. 

To avoid the hazards of carrying 
extremely high pressures in the field 
gathering lines, it has become a com- 
mon practice in the high-pressure fields 
of this area to reduce the gas pressure 
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Pressure-reduction equipment. in- 
stalled at gas well in southern 
Montana. Gas enters at the left, 
passes through flow bean and 
pressure regulator, past the safety 
valve and temperature controller, 
to the pipe line at right 
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at the wellhead. The resulting need 
for application of heat in close prox- 
imity to the wells has ruled out the 
former practice of using open-fire 
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heaters and has led to the development 
of safer and more efficient heating 
methods; methods that are more con- 
sistent with the principle of conserva- 
tion of gas reserves. 


Because of their inherent safety and 
the ease with which they can be closely 
controlled, hot water and low-pres- 
sure steam have been adopted as heat- 
ing media, employing a system of gas- 
fired boilers, heat exchangers, flow 
lines, and automatic temperature-con- 
trol devices in their application. Each 
type of heating has its own peculiar 
advantages and the choice between hot 
water and steam will depend on the 
circumstances involved. Steam is more 
quickly responsive to changing condi- 
tions of gas flow, but hot water pro- 
vides a more even temperature under 
conditions of uniform flow. Steam sys- 
tems that drain dry to the boiler when 
not in use are better for intermittent 
service; and because slightly smaller 
heat exchangers and flow lines can be 
used with steam, resulting in a conse- 
quent reduction in the _ installation 
cost, the tendency has been toward the 
use of steam-heating equipment. The 
application is much the same in either 
case, the principal difference being in 
the arrangement of the flow lines and 
in the type of control equipment. 


To meet climatic conditions, many 
early installations were made partly or 
entirely underground, having separate 
and sometimes quite elaborate build- 
ings for boilers, regulators, and meters 
and the necessary connecting piping 
underground. The many hazards in- 
volved, however, in such installations, 
the inconvenience and difficulties en- 
countered in maintenance, and the 
high cost of subsurface buildings have 
led to the gradual evolution of a much 
simpler, safer, and less expensive, 
though equally effective, type of in- 
stallation. All equipment has been 
brought aboveground and the adoption 


of new and improved control devices 
and better application of older types 
of equipment have resulted in an ex- 
tremely compact and efficient control 
unit. 

A well hook-up recently completed 
in the Dry Creek field in southern 
Montana is an example of simplified 
control incorporating the several fea- 
tures mentioned. This well has a shut- 
in pressure of 1700 lb. and has been 
equipped to deliver as much as 
10,000,000 cu. ft. per day under ex- 
act control of delivery pressure at all 
rates of delivery to less than 250,000 
cu. ft. per day. Pressure is reduced 
in one stage to 300 lb. at the well for 
delivery into the pipe line operating 
at that pressure. 

Provision is made for limiting the 
amount of gas taken by the use of a 
flow bean. Both the flow bean and the 
pressure regulator may be bypassed 
when necessary to facilitate servicing 
or to permit delivery of gas beyond 
the capacities of those devices. Heat is 
automatically controlled by means of 
a direct-acting steam-flow control 
valve actuated by a temperature-sensi- 
tive bulb installed in the gas line on 
the delivery side of the pressure regula- 
tor. A safety valve guards against 
possible excessive pressure. All the 
functions of a field regulator station 
are provided for, and in an overall 
area of approximately 4 ft. by 10 ft. 
The entire assembly is outdoors and 
has no protection other than a good 
coat of paint. 

The heat exchanger is installed be- 
tween the wellhead and the pressure- 
regulating equipment. It was fabri- 
cated on the job by splitting a 4-in. 
pipe longitudinally into four sections 
and welding-in sides of steel plate to 
form a box having rounded corners 
and a length of 24 ft. The ends were 


“Cooler line" in foreground, conden- 
sate trap at right, and brine 
contactors in center 





Pee 


closed by welding-in steel plates after 
the inside gas piping had been inserted. 
This gas piping consists of a single 
3-in. extra heavy pipe entering and 
leaving the box through the centers 
of the end plates, but branched inside 
the box to provide five 3-in. lines hav- 
ing a total length of 110 ft. A section 
of large pipe or casing would have 
served equally well for the outer cas- 
ing, or steam chamber, and has been 
used on many jobs. 

Steam is supplied to the steam cham- 
ber by a steam pipe extending through 
the full length of the steam box, with 
an opening in the pipe near the end 
farthest from the boiler where the 
steam pipe is blanked off. Another 
opening is made on the other side of 
the blank plate and a safety valve 
is installed on the end where the steam 
pipe extends through the end of the 
steam box. This is to take care of the 
possibility of gas leaks in the gas pip- 
ing inside the box building-up danger- 
ous pressure or allowing gas to reach 
the boiler through the steam flow lines. 
The entire assembly slopes slightly to- 
ward the boiler, the condensation re- 
turn line leading from the low end. 

In this particular installation the 
heat exchanger is situated in the run- 
way to the well cellar. In most cases, 
however, it is placed farther from the 
well and is adequately insulated and 
then cased by a galvanized-iron jacket. 
Steam flow line, condensation return 
line, and fuel line for the boiler are en- 
closed in a wooden box packed with 
rock wool and covered by galvanized 
iron. All lines slope to the boiler at a 
pitch of not less than % in. per ft. 
When the boiler must be situated on 
flat ground at the same level as the 
wellhead, the heat exchanger is ele- 
vated to provide the required slope. 

After the gas leaves the control 
equipment, it is carried some 250 ft. 
through a section of large pipe placed 
aboveground in which the gas is ex- 
posed to atmospheric temperature, usu- 
ally much lower than ground tempera- 
ture in winter. Condensates are trap- 
ped at the end of this “‘cooler line” and 
the gas is then passed through calcium 
chloride brine contactors, prior to en- 
tering the pipe line. These contactors 
are bypassed except when ground tem- 
peratures are lower than that at which 
hydrates form at existing pipe-line 
pressure. 
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Drilling and Completion of 10,000-Foot 


Well in Louisiana Gulf Coast 


HE most important discovery of 

the year on the Gulf Coast of 
Louisiana is the very recently com- 
pleted well drilled by The Texas Com- 
pany in St. Charles Parish near the 
town of Paradis, approximately 31 mi. 
northeast of Houma and 14 mi. south- 
west of New Orleans. 

The well, LLE-2 Paradis, is the 
second well drilled on the structure by 
The Texas Company and consequently 
is not a wildcat in the usual sense of 
the term. The first well, however, the 
LLE-1 Paradis, completed in June, was 
drilled-in to what is now believed to 
be the gas cap of the structure and 
produced only gas and some conden- 
sate from sand at depths of 9900-9920 
ft. The second well, located apparently 
on the flank of the structure, drilled 
through a fairly thick section of gas 
and condensate formation but drilled 
deeper to discover one of the thickest 
and what may prove to be one of the 
most prolific oil reservoirs discovered 
recently in southern Louisiana. A total 
of 140 ft. of oil-saturated sand was 
logged in the well, of which only 45 
ft. is being produced through perfora- 
tions in the casing. Potential of the well 
is 1710 bbl. per day through %-in. 
choke. Pressure on the tubinghead is 
1750 lb. per sq. in. A test of poten- 
tial by the Louisiana Department of 
Conservation showed 1852 bbl. per 
day through a 4-in. choke. 


Drilling History 


LLE-2 Paradis was spudded-in on 
September 3, 1939. The well was 
drilled, logged, cased, completed, 
tested, and production was flowing 
into the tanks on November 28—87 
days total time. Much of this time was 
occupied in coring and logging the 
well. As additional wells are drilled and 
more is known of the structure, total 
time to complete a well will probably 
average two months, of which prob- 
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Drawworks used in drilling the well, 
ready to be moved to the next job 
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ably 30 days will be required for actual 
drilling. 

First job was to set a temporary 
100-ft. string of 15-in. casing as a con- 
ductor pipe. Following this, 133-in. 
hole was drilled to permit setting a 
permanent surface string of 54.50-lb., 
1034-in. lap-welded casing bottomed 
at a depth of 1927 ft. and cemented 
by 300 sacks of cement. 

After the cement had set, the plug 
was drilled and drilling continued. A 
97f-in. hole was carried to 10,491 ft., 
at which depth a 7-in. casing string 
was cemented, using a whirler shoe and 
two float joints. Two weights of 7-in. 
were used—26-lb. and 28-lb.—of the 
external-upset type employing a two- 
stepped thread for rapid coupling while 
being run-in the hole. In cementing 
the 7-in. casing string, 1000 sacks of 
cement were used to fill the space be- 
tween the open hole and the casing an 
estimated depth of 3000 ft. 

After the cement plug in the 7-in. 
string had been drilled-out, the hole 
was deepened. Being the initial test of 
these depths in the structure, probably 
greater attention was devoted to coring 
and electrical logging than would be 
considered necessary in wells drilled 


1S (0 TP as 


Drilling of LLE-2 Paradis, St. Charles Parish, to total 
depth of 11,169 ft. and plugging-back to complete at 
10,348 ft., characterized by lack of difficulties—area 
may prove to be one of best fields in South Louisiana 


hereafter on the structure. Conse- 
quently, considerable elapsed time was 
required in order to attain the total 
depth of 11,169 ft. 

As a step preparatory to completing 
the well, a 792-ft. liner of 18-lb., 5-in. 
external-upset casing having two-step- 
ped threaded joints was placed in the 
hole and cemented by 150 sacks of ce- 
ment. Seated at a depth of 11,144 (25 
ft. off bottom) the liner extended into 
the 7-in. casing 139 ft. 

Several promising productive forma- 
tions were logged in the lower depths 
of the well but it was finally decided 
to place a cement plug at the top of 
the 5-in. liner using a cement retainer 
and 50-sack batch for the job. Effec- 
tive total depth of the well following 
the plug-back was 10,348 ft. 

Selected as the best portion of the 
oil-saturated section, the 7-in. casing 
opposite the upper oil sands at depths 
of 10,295 to 10,340 ft. were gun-per- 
forated. The 45-ft. section was “dou- 
ble-perforated”’, i.e., twice as many 
shots were employed, resulting in four 
shots per ft. of depth, a total of 180 
perforations in all. 

After cleaning itself, the well 
showed evidence of being a large pro- 
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ducer and steps were taken to prepare 
the well for production. 

During drilling, the well was pro- 
tected by the use of a blowout pre- 
venter having pipe rams, above which 
another blowout preventer having 
blind rams was installed. Both prevent- 
ers were hydraulically-operated. The 
top valve was a manually-controlled 
drilling head equipped with pipe rams. 
All valves were 6000-Ib. test. 

After the drilling controls were re- 
moved, a string of 2'4-in. external- 
upset tubing was run-in the well. Fol- 
lowing the practice adopted for south- 
ern Louisiana wells, a double-packer 
was installed in the tubing string 
above the screen. Usual practice is to 
set the packers 60-100 ft. above the 
producing zone. Slotted or wire-wrap- 
ped screens are used, depending upon 
the amount of trouble encountered 
with sand. 

Installed in the tubing string 400 
ft. below the surface is a removable 
bottom-hole adjustable choke, adopted 
as standard equipment on most Gulf 
Coast wells, particularly those in ma- 
rine locations. The purpose of the 
choke is to safeguard against damage 
from hurricanes and other storms that 
might wreck the surface connections. 
In the event a break of any kind causes 
a loss of pressure, the abnormally high 
differential across the choke effectively 
closes the choke and automatically 
closes the well, preventing a loss of 
control. Locally the devices are termed 
“storm” chokes, an appropriate name 
considering the purpose for which they 
are intended. 

At the surface, the 2'4-in. tubing 
is swaged to a 3-in. heavy steel hanger 
nipple suspended in a tubinghead on 
which the Christmas-tree assembly is 
mounted. 

Tubing pressure is reduced and flow 
controlled through an adjustable flow 
choke installed in the surface piping. 
Pressure is reduced in one stage from 
1750 to 35 |b., preparatory to entering 
the oil-gas separator. The separator and 
two 1000-bbl. flow tanks are mounted 
on a wooden platform adjacent to the 
well. Initial tests indicate a satisfac- 
tory gas-oil ratio of 856 cu. ft. per 
bbl. No water is being produced and 
it is not anticipated that water will 
be an immediate problem. 


Drilling Equipment 
The drilling contractor, Dixie Drill- 
ing Company, employed a steam-pow- 
ered rig in drilling the LLE-2 Paradis. 
The drawworks had 9-in. shafts and 





= 


Storage and tool sheds at LLE-2 
Paradis. Note board road construction 
required in this swampy area 
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Tubinghead assembly below the 
derrick floor 





was driven by a 14-in. by 14-in. steam 
engine. 

Two 20-in. mud pumps were used. 
A 4¥,-in. drill-pipe string was used 
in drilling the well. Rock bits were 
used, predominantly three-cone, but 
some two-cone bits were employed to 
drill through the softer formations en- 
countered. 

Four 125-hp. boilers were used in 
the earlier part of the drilling, fired by 
a popular type of burner utilizing gas 
as fuel obtained from the discovery 
well. The boilers generated and deliv- 
ered steam for drilling operations at a 
pressure of 350 lb. per sq. in. Two 
10-in. by 4%4-in. by 10-in. duplex 
pumps were used to pump boiler feed- 
water from a nearby bayou. 

After the 7-in. casing was set, two 


of the boilers were taken out of serv- 
ice. Contrary to the belief of many, 
deeper drilling requires less steam in- 
stead of more because the greater 
depth contributes sufficient hydrostatic 
head in the mud column to reduce ma- 
terially the pump pressures required. 


General 


The lack of trouble encountered in 
drilling LLE-2 Paradis is a tribute to 
the experience and ability of the con- 
tractor, drilling crew, and the com- 
pany’s personnel. 

Much of the success should be cred- 
ited to the competent mud control 
maintained throughout the drilling op- 
eration. The Texas Company assigned 
a mud engineer to the job, a practice 
that is recognized as sound in any 
deep-drilling project, particularly on 
the Gulf Coast. Operators in southern 
Louisiana are more convinced than 
ever that attention to mud control can 
spell success or failure more decisively 
than can any other single factor. 

It is too soon to determine the exact 
nature or extent of the new Paradis 
reservoir. Two wells can provide little 
data except for speculative purposes. 
Contrary to early reports, it is now be- 
lieved that, rather than being adjacent 
to a salt dome, the new field is situ- 
ated over a structural dome, the exact 
nature of which is not yet known. In- 
formation pertaining to the character- 
istics of the sand can not be disclosed 
at this time. 

LLE-1 Paradis is located 11,723 ft. 
south and 7709 ft. east of the north- 
west corner of T 14s R20e. LLE-2 
Paradis is located 660 ft. west and 660 
ft. north of C NW 8-14s-20e. LLE-3 
Paradis, 660 ft. south and 660 ft. east 
of C NW. 8-14s-20e, is being prepared 
for drilling, to start as soon as the lat- 
eral board road and the mud sills are 
installed. 

The field is situated in a swampy 
area requiring board roads as a means 
of access to the wells. Some 6900 ft. 
of board road was required to reach 
LLE-2 Paradis. 
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Distillation area; stabilizer is shown to 
the left in background 
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New Gasoline Plant in Shreveport Field, 
Louisiana, Has Capacity of 25,000,000 
Cubic Feet Gas 


Absorption-type unit taking casinghead gas 
from 32 of field's 49 wells—A 26-lb., 77-octane 


RKANSAS Fuel Oil Company’s 
new natural gasoline plant, 
erected on the site of the old Louisiana 
Oil Refining Company’s refinery at Gas 
Center, Shreveport field, Louisiana, is 
equipped to process 25,000,000 cu. ft. 
of casinghead gas per day. At the pres- 
ent time the throughput is 16,500,000 
cu. ft. per day, gas being taken from 
32 of the field’s total of 49 wells. The 
gasoline yield of the gas averages 450 
gal. per million cu. ft. The plant is of 
the absorption type and 26-lb., 77- 
octane gasoline is being manufactured. 
Gas is received at the plant through 
two gathering systems, a low-pressure 
and a high-pressure system. Although 
both systems are actually within the 
general classification of low pressure, 
being 35 lb. and 60 Ib., respectively, 
the latter is distinguished from the 
former by referring to it as the “high- 
pressure” system. The low-pressure sys- 
tem, consisting of an 8-in. line having 
4-in. laterals, serves ten wells. Gas is 
brought to the plant at a pressure of 
35 Ib. and passes through an inlet 
scrubber, 4 ft. by 10% ft., before en- 
tering the 5-ft. by 32-ft. absorber. The 
low-pressure gas leaves the latter to 
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gasoline being manufactured 


enter a 6-ft. by 1034-ft. outlet scrub- 
ber. After being metered, a part of this 
residue gas is used for fuel and instru- 
ment gas. Incidentally, one feature of 
the plant is the method employed to 
assure a supply of dry gas to the in- 
struments. The low-pressure residue gas 
is passed through a charcoal absorber 
4 in. in diameter by 3 ft. long, around 
which is fitted a 6-in. diameter jacket 
approximately 30 in. long; steam is in- 
jected into the annular space. There 
are two of the charcoal absorbers con- 
nected in parallel, only one being used 
at a time. When the charcoal in one 
absorber becomes saturated with mois- 
ture or oil it is removed from service 
and while it is being cleaned and dried 
by passing steam through the jacket, 
the alternate unit is employed. 

The “high-pressure” gathering sys- 
tem is composed of 6-, 8-, and 12-in. 
pipe, the 6-in. having 4-in. laterals. 
The high-pressure gas flowing to the 
6-ft. by 20%4-ft. inlet scrubber at a 
pressure of 60 Ib. is discharged to a 
7 ¥,-ft. by 40-ft. absorber, thence to a 
4-ft. by 834-ft. outlet scrubber. A 
part of the high-pressure residue gas is 
returned to the field through a 4-in. 





line for use in lease operations and 
other field developments; a portion of 
the residue gas is delivered into the city 
gas mains for domestic and industrial 
consumption. 

Rich oil is trapped from the absorb- 
ers to a 5-ft. by 16-ft. surge tank upon 
which is carried a back pressure of 15 
lb. The fluid level in the tank is con- 
trolled by a pilot-dperated, automatic 
liquid-level controller. From this tank 
the rich oil is picked-up by a turbine- 
driven centrifugal pump having a ca- 
pacity of 280 gal. per min. A similar 
pump is provided as a standby. The oil 
is pumped through a bank of four 20- 
ft., 10-in. heat exchangers, entering at 
a temperature of 75°F. and leaving at 
a temperature of 310°F. From the heat 
exchangers the oil passes to a direct- 
fired preheater, from which it enters 
the still at a temperature of 365°F. A 
second unit serves as a standby. 

The still is composed of three parts, 
a 5-ft. diameter by 18-ft. high evapo- 
rator section having 11 plates, and two 
5-ft. by 13-ft. reflux sections having 
8 plates each. The latter are connected 
in parallel, only one reflux section be- 
ing used at the present time, although 
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the other is expected to be placed in 
operation soon to give added capacity. 
The still is operated at 37-lb. pressure 
at a bottom temperature of 340°F. 
Gasoline vapor from the reflux section 
passes to three 20-ft. atmospheric-type 
condensers situated in the base of the 
cooling tower. The condensed gasoline 
flows into the raw gasoline accumu- 
lator, which is 61% ft. by 241% ft., and 
upon which pressure is maintained by 
a pilot-operated, back-pressure regula- 
tor. The gasoline is picked-up from 
this accumulator by an 8-in. by 4-in. 
by 12-in. steam-driven simplex close- 
clearance pump and charged to the 
stabilizer. The raw gasoline is heated 
in an exchanger by the hot stable gaso- 
line from the reboiler, after which the 
raw gasoline enters the stabilizer tower, 
which is 2 ft. in diameter and 60 ft. 
high. The reboiler operates at a tem- 
perature of 239°F. and a pressure of 
170 lb. in obtaining the 26-lb. gasoline 
now being produced. The reflux pump 
serving the tower is a 6-in. by 4-in. by 
12-in. simplex close-clearance unit. 
After leaving the reboiler, the stable 
gasoline flows through heat exchangers, 
cooler, and into the stock tanks. There 
are two of the latter having a total 
capacity of 18,000 gal. From these two 
tanks the gasoline is loaded into tank 
cars by means of a 9-in. by 5%-in. by 
12-in. duplex pump. A two-car loading 
rack is provided. 

After the rich oil has been stripped 
of its gasoline content in the still, the 
lean oil is pumped through a bank of 
heat exchangers to reduce the tempera- 
ture to 175°F., then through three 20- 
ft. atmospheric-type oil coolers situ- 
ated in the base of the cooling tower. 
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Absorbers and scrubbers 


Upon leaving the latter at a tempera- 
ture of 75°F., the oil passes to a 6%4- 
ft. by 25-ft. surge tank. It is from this 
tank that the lean oil is pumped to 
both the low-pressure and high-pres- 
sure absorbers. For this purpose three 
reciprocating pumps are utilized. A 10- 
in. by 8'¥-in. by 12-in. duplex pump 
is used to pump the lean oil to the 
high-pressure absorber, a 10-in. by 57- 
in. by 12-in. duplex pump supplies oil 
to the low-pressure absorber, and a 10- 
in. by 6-in. by 12-in. duplex unit 
serves as a standby for the other two. 

The gasoline plant is situated on the 
shore of Cross Lake from which water 
for cooling and boiler feed is taken. 
Cross Lake is the source of the munici- 
pal water supply for the city of Shreve- 
port. Raw water from the lake can be 
pumped either directly to the cooling 
tower basin or to the 30-ft. diameter 


Plant steam is provided by three 
250-hp. boilers operating at 
100-Ib. pressure 
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by 10-ft. deep round, brick-lined pond. 
A 10-in. by 6-in. by 12-in. duplex 
pump situated near the lake is uti- 
lized for this purpose. When pumped 
to the pond, the water is picked-up 
from there as needed and pumped to 
the basin of the cooling tower. The 
pump performing this work is also a 
10-in. by 6-in. by 12-in. duplex unit. 
Overflow from the cooling tower basin 
gravitates back to the pond. The water, 
incidentally, requires no treating. 

The cooling tower has 7 bays and 
measures 50 ft. long by 17 ft. wide by 
50 ft. high. Water to the stabilizer 
reflux condenser and cooler is supplied 
by gravity, a departute from the con- 
ventional practice of pumping. 

Plant steam is provided by three 
250-hp. horizontal-return tubular-type 
boilers operating at 100-Ib. pressure. 

Electrical energy for the plant is 
supplied by a 20-kw., a-c. generator 
driven by a steam turbine situated in 
the boiler house. 

Now being installed is a 2-stage 
compressor driven by a 110-hp. en- 
gine to recycle vapors from the gaso- 
line accumulator, loading rack, and 
stock tanks—gases that now are being 
burned in the flare. The low-pressure 
cylinder of the compressor is 14 in. by 
14 in. and the high-pressure cylinder 
is 7 in. by 14 in. The vapors will be 
compressed to a pressure of 150 lb. and 
passed through a water-cooled con- 
denser to an accumulator from which 
the condensate will be trapped to the 
raw gasoline accumulator to be sta- 


bilized. 
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LUFKIN UNITS are manufactured in Lufkin, Texas, by the 
Lufkin Foundry & Machine Company. Branches in principal oil centers 


LUEKIN PUMPING UNITS 
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Catalytic Air-Oxidation of Hydrocarbons 


Oxygen of air acts as catalyst in virtually all refining 
processes—even steam as in water-gas manufacture 
is a catalyst in the air-oxidation process 


NE of the most interesting prob- 

lems in the oil-refining industry 
involves the decomposition of hydro- 
carbons by catalytic air-oxidation. The 
decomposition is able not only to cause 
the splitting of higher molecular hy- 
drocarbons into lower molecular com- 
pounds but also it may cause certain 
destructive oxidation reactions that re- 
sult in the formation of smaller oxy- 
hydrocarbon particles. Zaloziecki, a 
Polish investigator, was the first to 
study this problem. He submitted’ 
petroleum products to a distillation 
process in the presence of oxygen and 
obtained great amounts of “sour” 
water that contained different organic 
acids. In these experiments, Zaloziecki 
demonstrated that air plays a very im- 
portant part in the ordinary distilla- 
tion process. 

Lissenko* has continued the studies 
of this problem, distilling a neutral 
kerosene under normal conditions. The 
product obtained after the distillation 
showed a sour character. In the pres- 
ence of carbon dioxide, however, the 
distillation of the same kerosene led to 
the production of the same neutral 
kerosene. This proved that the forma- 
tion of oxy-hydrocarbons during the 
distillation process was caused, not by 
the oxygen of the hydrocarbon mole- 
cule, but only by the oxygen of the 
air. Consequently, there is ample evi- 
dence to indicate that certain de- 
composition reactions during the distil- 
lation of crude oil in a shell-still result 
from the action of air. Temperature 
and contact time are, of course, im- 
portant factors that also must be con- 
sidered. ' 

It has been stated by many investi- 
gators that a lower percentage of air 
in the atmosphere of the shell-still dur- 
ing the distillation will result in a 
lower amount of decomposition. Dur- 
ing the distillation process the oxygen 
of the air acts catalytically on the 
hydrocarbon vapors causing certain 
decomposition processes under proper 
operating conditions and in a proper 
reaction sphere. This reaction results 
in the formation of smaller hydro- 
carbon molecules and oxy-compounds. 
Very small amounts of these com- 
pounds are formed during the distilla- 
tion process, the amount depending 


1Zeitschr. fur angew, Chemie, 1891, p. 416, 
*Trudi Baku J., 1893, No. 2. 
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By RAFAEL FUSSTEIG 








RAFAEL FUSSTEIG 


has been affiliated with the petro- 
leum industry since 1923, principally 
as chemist and engineer—At present 
he is professor of petroleum technol- 
ogy in the Ecole Superieure Tech- 
nique et Commerciale de Paris, Paris, 
France, and maintains an office as 
consulting petroleum engineer at 
Jaroslaw, Poland, Kraszewskiego, 16. 























upon the temperature and the contact 
time. The distillation of higher molec- 
ular hydrocarbons, which requires a 
higher temperature and a longer con- 
tact time, yields greater amounts of 
decomposed and oxygenated com- 
pounds than does that of the lower 
molecular hydrocarbons, which re- 
quires only lower temperatures and a 
shorter contact time. During the dis- 
tillation of a crude oil, therefore, gas- 
oline will not be decomposed, but the 
heavier fractions may be affected so 
that the cylinder stocks show the 
greatest effect of decomposition. 
Gasoline, when submitted to a tem- 
perature higher than that at which 
it vaporizes, will also be attacked by 
the catalysis of the oxygen of the air. 
M. Freund and G. Palik* have con- 
ducted experiments to obtain the cata- 
lytic air-oxidation of gasoline. Gaso- 
line vapors and air mixed at a temper- 
ature of 400°-500°C. were passed 
through petroleum coke to obtain 
pyrolysis and oxidation reactions si- 
multaneously. These investigators ob- 


8Zeitschr. fur angew. Chemie, 1927, p. 368. 


served the formation of unsaturated 
hydrocarbons, as well as that of alco- 
hols, phenols, carbo-acids, and esters. 
In these experiments it was demon- 
strated that the air can cause different 
splitting reactions in the vapor phase. 
Donath* has shown that air also may 
cause a catalytic air-oxidation of hy- 
drocarbons in the liquid phase. He con- 
ducted experiments in which pumice- 
stone particles that had been impreg- 
nated by a neutral crude oil of Kaukas 
were placed in a long iron pipe, after 
which the pipe was heated to a tem- 
perature of 120°-250°C., and then air 
was directed through it for several 
hours. 

After this operation ;the pumice 
stone particles were extracted by 
means of warm water, the filtered ex- 
tract being then acidified by hydro- 
chloric acid, and shaken out with 
ether. The etheric extract presented a 
residuum containing large amounts of 
fatty acids. Donath has proved in 
these experiments that not only a cata- 
lytic destructive oxidation process’ 
takes place when hydrocarbon vapors 
come into contact with oxygen but 
also similar reactions occur when oxy- 
gen comes into contact with a liquid 
hydrocarbon, It should be noted, how- 
ever, that the directions of these re- 
actions differ from each other, that is, 
the end reactions—vapor-vapor, and 
vapor-liquid—result in the formation 
of other products. The catalytic air- 
oxidation, of course, acts differently 
upon various hydrocarbons. 

When saturated hydrocarbons are 
submitted to catalytic air-oxidation, 
the oxygen attacks in the first phase 
the hydrocarbon in a proper linkage, 
forming a labile oxide, according to 


the following reaction: 
H H 


| | 
CH,-CH-CH-CH, +O — 
io 
CH,-CH-CH-CH, 
In the second phase a dehydration 
takes place in the linkage where oxy- 
gen is bound with two hydrogen 
atoms, resulting in the formation of 
water and a splitting of the weakened 
linkage and a consequent formation of 
two smaller hydrocarbon particles. 
Under other conditions the oxygen en- 
ters into reaction with saturated hy- 


‘Chemiker Zeitung, 1892, p. 590. 
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HEY decided to open up one of the 

upper sands—but there was water 
above and below. So they shot ’em both, 
and set the cementing-tool between 
them. 


Then, in 2 hours and 35 minutes, 60 
sacks of ‘Starcor’ were squeezed 
through perforations below the tool. 
Next, they closed it, backed off, and 
in 30 minutes squeezed 20 sacks 
through perforations above the tool. 
Pretty conclusive proof that ‘Starcor’ 
stays pumpable plenty long to do any 
Squeeze Job! 


Three days later, they drilled out, 
shot the sand and got pipe-line oil with- 
out a drop of water. Another reason 
why Oil Men say: “ ‘Starcor’ fits these 
Squeeze-job problems like a glove.” 
You'll say the same thing, if you'll try 
“Starcor’ next time. 


Use ‘Starcor™, also, for deep wells, 
high temperatures, extra sulphate re- 
sistance. ‘Incor™ for wells of moderate 
depth. Lone Star for construction work 
above ground. Portland cements, all— 
each the quality standard-bearer in its 
own field. 


*Reg. U.S. Pat. Of. 








drocarbons, forming in the first phase 
H 


| 
a corresponding peroxide, CH,-CH- 
H 


CH-CH,-CH, + O, — 
H—O—O—H 

CH,-CH-CH-CH-CH,, which may 
be either split in such a manner that 
two aldehydes are formed, or split into 
a hydrocarbon and an aldehyde, or, 
finally, split into a hydrocarbon and an 
acid. In the first case the hydrocarbon 
is split in the middle of the peroxide 
linkage so that each split particle con- 
tains an oxygen atom. In the second 
case the peroxide linkage is split in the 
middle but one oxygen atom combines 
with two hydrogen atoms to form a 
molecule of water, so that only one 
hydrocarbon particle will contain an 
atom of oxygen. Finally, in the third 
case the splitting will occur so that 
two oxygen atoms remain in one par- 
ticle, thus forming one molecule of a 
hydrocarbon and one molecule of an 
acid. 


When unsaturated hydrocarbons are 
submitted to catalytic air-oxidation 
the addition of one or two oxygen 
atoms takes place in the unsaturated 
linkage of the hydrocarbon and is then 
split so that either one or two oxygen 
atoms remain on the two carbon 
atoms of the later double linkages. 
The nature of the catalyst, of course, 
as well as the temperature, pressure, 
and contact time have an important 
influence. In selecting operating con- 
ditions, the following combinations 
are available: (1) normal pressure and 
high temperature, using a proper cata- 
lyst; (2) higher pressure and lower 
temperature, using a proper catalyst. 
and (3) higher pressure and higher 
temperature, using a proper catalyst. 
The time of contact between the start- 
ing material and the oxygen of the air 
can also be controlled in this process. 
With this flexibility in the choice of 
operations, it is apparent that a multi- 
tude of reactions may occur in the 
catalytic air-oxidation. 

According to Piotrowski and Wink- 
ler® the catalytic air-oxidation can oc- 
cur in accordance with the following 
six principal reactions: 

1. Constructive dehydrogenation re- 
action: 

CHa + 20.—-ChHim- 42 + 2,H.O, 

2. Constructive oxidation reaction: 
C,Hm + O, —>C,Hm..O + H,O, 

3. Destructive hydrogenation reac- 
tion: 
C,Hn+.20,—>C,pH,+C,Hy+2,H.O, 
whereby, p+x—=n; q+y+4a=—m 

4. Destructive oxidation reaction: 
C,H» +20.+0,H,O+C,H,O+H.0, 


5Petroleum Zeitschr., 1938, No. 16. 
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whereby, p-++x—=n; q+y-+2a=—m 

5. Polymeric hydrogenation reac- 
tion: 

C,H-++-0, —>C,nHom-4a+2aH.O, 

6. Polymeric oxidation reaction: 
2C,Hm+O, —>C.nH.mO+H,O. 

These reactions indicate that the 
catalytic air-oxidation of hydrocarbons 
presents a series of very complicated 
reactions accompanied by many inter- 
mediary reactions. The formation and 
flow of the intermediary reactions de- 
pend largely upon the nature of the 
catalyst. There are two types of 
catalysts capable of causing different 
kinds of reactions, the first being able 
to carry out destructive reactions com- 
bined with the hydrogen migrations, 
while the second catalysts contribute 
to oxidation reactions. 

Furthermore, the pressure and the 
temperature have an influence on the 
flow of principal and intermediary re- 
actions. Frolich and Wiezewich® have 
conducted experiments in which pro- 
pane was cracked under normal pres- 
sure and a temperature of about 
500°C. in a copper tube in the pres- 
ence of about 70 percent air in the 
inlet gas and they have observed 75-80 
percent conversion of propane into un- 
saturated hydrocarbons, consisting of 
ethylene and propylene in the ratio of 
3:2. Small amounts of acetylene have 
also been formed in oxidative crack- 
ing. High pressure and low tempera- 
ture conditions change the flow of 
reactions toward the formation of 
liquid organic oxidation products. 

Lewis and Frohlich have carried out 
the cracking oxidation with propane 
at a temperature of 300°-350°C. and 
under a pressure of 2000 lb. per sq. in. 
They have reported the formation of 
6 percent acetone, 22 percent methyl 
alcohol, 37 percent ethyl alcohol, 7 
percent propyl alcohol, 11 percent for- 
mic acid, and 26.5 percent water. This 
indicates that propane in this case had 
undergone different decomposition and 
oxidation reactions and had resulted 
in the formation of different oxy-com- 
pounds. 

Of course, the use of a proper cat- 
alyst promotes the flow of reactions 
but in such processes there is a risk of 
explosion if the operating conditions 
are not controlled. Cooper and Wieze- 
wich’ determined the explosion limits 
and stated that it should be safe to 
operate with methane at a temperature 
of about 400°C. under a pressure of 
3000 lb. per sq. in. in the presence of 
less than 10 percent oxygen. In in- 
creasing the amount of oxygen pres- 
ent during the air-oxidation process it 
is advisable to employ a proper cat- 
alyst to avoid the hazard of explosion. 


®Journ. Ind. Eng. Chem., 1935, p. 1055. 
Ibid. 1929, p. 1210. 


For this purpose platinum sponge 
seems to be a proper promoter, because 
it regulates the velocity of oxygen and 
hydrogen atoms in the flow of reac- 
tions. Willstaetter® believes that a co- 
existence of oxygen and hydrogen in 
the platinum molecule is likely, result- 
ing in the formation of a labile super- 
oxyhydroxide of platinum according 
to the formula: 

BY 

ne” S© 
During the pyrolysis in the presence of 
oxygen this labile platinum compound 
plays the role of a distributor of 
oxygen and hydrogen placing them in- 
to corresponding linkages of the split 
hydrocarbon atoms. In other words, 
this promoter causes a migration of 
hydrogen and the placing of oxygen 
on the valences “indicated” by the 
temperature and pressure. 


This phenomenon leads to the for- 
mation of different oxy-compounds. It 
has been stated that platinum results 
in a better catalytic action not only in 
the abovementioned process but also 
in the catalytic destructive hydrogena- 
tion process when the reactions flow in 
the presence of oxygen. This phenome- 
non has been observed by different in- 
vestigators who have reported that a 
hydrogenation process yields better re- 
sults when small amounts of oxygen 
are present in the reaction sphere of 
the respective catalyst. 


Boeseken and Hofstede® have stated 
that a hydrocarbon will be better hy- 
drogenated by the platinum colloid 
when the hydrogen contains certain 
amounts of oxygen. They believe that 
this platinum is always set free from 
a pyrolysis layer by means of oxygen. 
In other words, the oxygen used for 
the cracking oxidation reactions of 
petroleum hydrocarbons is not only ac- 
tivated by the platinum catalyst but 
the platinum itself is steadily regener- 
ated by the same oxygen molecules. In 
the opinion of the writer each decom- 
position process is promoted by the 
presence of oxygen. Even the modern 
cracking operations are affected by the 
presence of oxygen because it is virtu- 
ally impossible to remove all air from 
the apparatus. The presence of even 
small amounts of air acts catalytically 
on the decomposition processes. This is 
because oxygen weakens certain link- 
ages causing them to split into smaller 
particles. This hypothesis of the writer 
is supported by the small amounts of 
water vapors and carbon dioxide al- 
ways found in cracked gases. 





SBerichte, 1915, p. 527, and 1918, p. 767. 
°K, Akad. V. Wetensch. te Amsterdam Proc., 
1917, p. 424. 


Epttor’s Note: Part 2 of this article 
will be published in the January issue. 


THE PETROLEUM ENGINEER, DEC., 1939 


nee SED 





= = 


ove: 
buta 
is f 


low: | 
force 
liforn 
rrels 









yh Py hb bb b> 
‘% \ % —_. * 


ove: An International PA-100 Power Unit, operating 
butane, driving a portable rig in the Louden field in 
inois for the Stewart Oil Company. 


low: Two International PA-100's powering a compressor 


force oil and gas from a 10,157-ft. well at Signal Hill, 


lifornia. Production was averaging 325 
rrels a day when this pic- 
e was taken. ; 








Left: Another Inter- 
national PA-100, us- 
ing butane as fuel, |) 
hooked up to the | 
slush pump by the 
Haynes and Thomas 
Drilling Corp., Sa- 
lem, Ill. 


A ea FOUR widely different | 
Pa applications of International Power 
Units are shown here... typical of the many 

uses found for them in every division of the industry. The | 

name INTERNATIONAL on engines has come to mean dependable | 
operation, low-cost power, and great adaptability. So when a power problem 
comes up, it is natural for the men who have to get results to look to Inter- 


national Engines for a ready, successful solution. 


It is to your advantage to take full advantage of what International offers. 
To get the real low down on International Engines, ask owners about them. | 
Then visit the International industrial power dealer or Company-owned | 
branch and really go into design, construction, and features. You'll see at | 
first hand why Internationals are the standard in engines and why you can | 


expect so much from them. 


INTERNATIONAL HarvesTeR ComMPANY 


(Incorporated ) 
180 North Michigan Avenue Chicago, Illinois 


INTERNATIONAL 
INDUSTRIAL POWER. 
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Electric Submersible Well Pump Per- 
formance in the St. Louis Pool, Oklahoma 


Energy consumption and lifting costs for 





N an area consisting of about 5000 
acres, or eight adjacent sections, 5 
miles wide east and west by 1! miles 
long north and south, situated a few 
miles south by east of the town of St. 
Louis in Pottawatomie County, Okla- 
homa, is the field known as the St. 
Louis-Pearson pool of the Seminole 
field proper. 


It produces from an average depth 
of 4100 ft. from the Simpson Dolo- 
mite formations and contains about 
800 wells, 61 of which are equipped 
with Reda electric submersible well 
pumps. The first of these pumps, of 
971%-hp. capacity, were. tried out in 
this field in 1934. Fluid was lifted at 
the rate of 1700 bbl. per day average. 
The average energy consumption was 
1.35 kw-hr. per bbl., and the overall 
efficiency from wire to fluid in the sur- 
face tanks about 45 percent. The aver- 
age oil recovered was approximately 9 
percent of the total fluid pumped 
when considered over a period of years 
for all pumps of this type in use. Some 
wells produced as much as 65 percent 
oil and about one-half of the total 
wells equipped with these pumps have 
produced from 15 to 20 percent oil 
during recent years. 


During 1935 the average number of 
these pumps in use in this field was 
nine; today there are 61 pumps in use 
(see Fig. A). The upper graph in Fig. 
A shows the average amount of energy 
consumed per month by each pump. 
The comparative evenness of this up- 
per graph indicates the steady con- 
sumption of energy of approximately 
58,000 kw-hr. per pump per month. 
The actual calculated average running 
time per pump is of the order of 90 
to 95 percent during the 32 years 
for which accurate records are avail- 
able; namely, 1936, 1937, 1938, and 
the first half of 1939. 


It should be mentioned that the data 
collected assume that each pump con- 
nected. operated continuously for the 
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entire 30 or 31 days during that 
month; actually, a pump that was op- 
erated only one or two days during the 
month studied was considered in some 
instances as being operated continu- 
ously during that particular month. If 
sufficient information were available on 
actual hours each pump operated each 
month, the running time would show 
values averaging perhaps 98 percent of 
the elapsed period studied. 


Information was sought in the field 





producing oil from average depth of 4100 ft. 


Oklahoma Gas and Electric Company, 


on results being obtained in order to 
determine the performance of the 
pumps. The data shown in Table 1 are 
illustrated graphically in Fig. B, for 
the 52-year period during which the 
pumps were in use. Fig. B shows the 
total amount of electric energy re- 
quired, both purchased and company- 
generated, and also the total amount of 
fluid lifted each year. It is estimated 
that in 1939 electric power consump- 
tion will total 40,000,000 kw-hr. and 
that more than 31,000,000 bbl. of 
fluid will have been lifted. Possible 
changes in allowable oil production 
during the last six months of 1939 
may distort somewhat these estimates 
of fluid that the pumps will have 
lifted for the year. 


Referring to Table 1, it may be noted 
that the amount of fluid produced 
with company-generated power is rel- 
atively small compared with that pro- 
duced with purchased electric energy. 
The amount of company-generated 
electric energy amounts to only 4.4 
percent of the total electric power re- 
quirements of the entire field for oper- 
ation of these pumps during the 5'/- 
year period studied. Although the effi- 
ciencies of these pumps in use are ap- 
proximately the same as those using 
purchased energy, the volume of oil 
produced in terms of percent of total 
fluid handled is of a constantly declin- 
ing value; thus, in 1937, 4.62 percent 
was oil produced with company-gener- 
ated power, in 1938 the oil recovery 
was only 2.98 percent and for the first 
six months of 1939 this factor became 
1.78 percent when only one pump was 
in use. The decline in use of company- 
generated power from 1936 to 1939 
may be noted in Table 1. 

In order that a better perspective 
can be obtained of the performance of 
these pumps in the St. Louis field, the 
data for the 24-year period, 1937, 
1938, and the first half of 1939, are 
itemized in terms of annual average 
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TABLE | 


Fluid and oil produced, electric energy required by Reda pumps using purchased and 
generated power in St. Louis pool during 1937, 1938, and first 6 months of 1939. 
(Estimated production in 1934, 1935, and 1936) 


Fluid—total bbl. produced 
with electric energy 





Oil—total bbl. produced Total electric power reouired, 
with electric energy kw-hr. 
Year iz 
Purchased Generated Purchased Generated Purchased Generated 
1934 140,000 2,100,000 
1935 400,000 200,000 
1936 1,070,000 17,819,296 
1937 1,364,826 1,645,135 26,080,827 
1938 21,394,599 1,115,112 1,804,467 27,316,692 
Half of 1939 15,171,195 1,393,500 20,012,978 
99,529,793 




















__Totals......| 73,476,648 | 2,938,891 6,453,102 











4,420,200 











TABLE 2 


Average daily production, energy per bbl. of fluid and oil, and efficiencies 
of those Reda pumps using purchased power 





Year 


Average 
number 
Reda pumps 
in use 


Average 


daily produc- 
tion of fluid 
per pump, bbl. 


Purchased electric energy 
reouired, kw-hr. 





per bbl. fluid | per bbl. oil 


Overall* 
efficiency, 
percent 


Percent oil 
of fluid 


pumped 





1937 
938 


37 
39 


1630 
1720 


1.28 


1 
Half of 1939 58 1730 1.32 
*Average pumping lift 4110 ft. sp.gr. of fluid 1.12 





1.42 | 





1934 1935 1936 1937 1938 1930 











Fig. A. Showing gradual increase in 

number of submersible pumps installed 

in the St. Louis field, and electric 
energy required to operate them 





Fig. B. Annual energy required, purchased and generated, and total bbl. 
fluid produced in St. Louis field from 1934 to July, 1939 


> 





overall efficiencies, energy required per 
bbl. of production, and percentage of 
oil being produced for all the pumps 
using purchased power. 

These calculated amounts are shown 
in Table 2, and it may be noted how 
closely the averages are from year to 
year. 


When the percentage of recovery 
appears to be very low, or when it be- 
comes necessary to pump perhaps 11 
bbl. of fluid to recover 1 bbl. of oil, 
this method of lifting oil may appear 
to be rather uneconomic when viewed 
from a standpoint of overall cost per 
bbl. of oil so recovered. 


To evaluate properly all charges in 
order that the economy of the pump- 
ing operations being discussed may be 
determined, here are some figures re- 
garding repairs and other costs. Over a 
period of two years, 1937 and 1938, 
all costs, such as repairs, transportation 
of equipment to and from the factory, 
running-in and pulling-out, total 
slightly less than 6 mills per bbl. of 
fluid. pumped, and the total cost of 
lifting fluid, including electric power 
cost, is 2.1 cents per bbl. 

Amortization of the pumping equip- 
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ment is not included in the above costs, 
for the reason that the equipment can 
be readily removed from one well and 
placed in another at such time as it 
becomes economically necessary. The 
flexibility of the unit with a given size 
electric motor permits pump impeller 
changes for a wide range of depths and 
volumes at a reasonable cost for appli- 
cation in other fields. 


If these factors of amortization 
(high salvage value of the unit and 
interest on investment) are given their 
proper consideration, it may appear 
they should be entirely discarded in 
computing the lifting costs of fluid 
produced with these electric submers- 
ible pumps, and that only electric 
power and maintenance should be con- 
sidered. 


The operating cost data presented 
are for the St. Louis pool only, where 
the average pumping lift is 4110 ft., 
and the pumps are operating 90 per- 
cent of the time. If these pumps are 
considered for use in oil pools of greater 
or lesser depth, the costs per bbl. of 
fluid given above may be converted to 
the new condition by a simple process 
of proportion after making a slight 
correction for changes in the overall 
efficiency. Thus, the centrifugal pump 
will be perhaps 5 percent more efficient 
when used for a depth of 2000 ft. 
than for the depth discussed herein for 
the St. Louis field; but if used at a 
depth of 6000 ft. the overall efficiency 
may be 5 percent less, provided, of 
course, that the same capacity motor is 
considered for use in all cases. 


Oil producers are interested in know- 
ing the lower level of fluid and oil 
ratios at which the pumping charges 
overcome the oil revenue and cause 
production to become unprofitable. A 
barrel of oil sells for a given amount 
whether produced from deep or shal- 
low horizons and the royalty holder 
usually receives one-eighth of the total 
oil produced free of all charges except 
gross production taxes. 

Thus, it may be said that when pipe- 
line oil is worth $1.00 per bbl. in the 
tanks, the producer realizes about 83 
cents in revenue per bbl. of oil pro- 
duced, after paying 5 percent State 
gross production tax and allowing for 
one-eighth royalty. 

Assuming that daily maintenance 
and electric power costs are of a con- 
stant value at 90 percent operating 
time for any pumping depth, and that 
the same size motor is employed in all 
cases and slight changes in overall effi- 
ciencies are neglected, it may be said 
that the “break-even” (no profit or no 
loss) operating condition may be 
reached in wells 2000 ft. deep when 
the percentage of oil recovered 
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Fig. C. Total production ef St. Louis pool compared to total oil produced 
with submersible pumps for 5'/2-year period. The 1939 total is for 
the first six months only 





amounts to 1.5 percent of the total 
fluid (3400 bbl. per day) necessary to 
be pumped. In the St. Louis pool (1700 
bbl. per day) this condition would be 
reached when the percentage approxi- 
mates 3 percent or about 1 bbl. of oil 
to 30 bbl. of fluid produced. It is 
probable, however, that the operator 
would not continue on this non-profit 
basis very long; and perhaps a more 
conservative estimate of the ultimate 
pumping condition should be 20 bbl. 
of fluid to 1 bbl. of oil, provided, of 
course, the present price of pipe-line 
crude prevails in the St. Louis oil field. 
Average producing operations in the 
St. Louis pool yield 11 bbl. of fluid to 
1 bbl. of oil. Lower lifting costs are an 
economic advantage to the operator, as 
they will prolong the pumping life of 
his wells. 

The production curves for 1934, 
1935, and 1936 provide a graphic rep- 
resentation of overall results obtained 
in the St. Louis pool and are based on 
estimated values of electric energy sold 


exclusively for submersible centrifugal 
pump operation during these years by 
using a value of 1.35 kw-hr. per bbl. 
of fluid produced, and 8.5 percent of 
such fluid being oil produced, both fig- 
ures being the mean values of actual 
data assembled for the years 1937 and 
1938 from Table 2. 

During the 5 '/2.-year period studied, 
the total oil produced with these 
pumps in this field amounts to 14 per- 
cent of the field’s total output during 
those years. 


It is the experience of many opera- 
tors that the conditions in many wells 
in the St. Louis pool require pumping 
at as high a rate as possible in order 
to obtain profitable operations. Many 
large capacity wells, when producing 
at the rate of about 400 bbl. per day, 
yield only water and a negligible 
amount of oil, yet, were the same wells 
pumped at a rate of 1400 to 1700 bbl. 
per day or greater, the percentage yield 
of oil to water would increase by as 
much as 9 or 10 percent. 
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S the second deepest hole in the 

world and the deepest test in 
Oklahoma, the Continental Oil Com- 
pany’s No. 1 Proctor is the sixth test 
well in Oklahoma to be drilled deeper 
than 10,000 ft. 

Interest in the test was sharpened 
when it was announced last February 
that the company had decided to set 








Deep Test in Oklahoma is Drilled 
By Diesel-Electric Rig 


Auxiliary drawworks as a precau- 





Continental Oil Company’s No. 1 Proctor, drilled to 
14,582 ft., is now second deepest test in the world 





casing at 10,176 ft. and drill deeper 
in a test that had originally been 
planned only as an “8000- or 9000- 
ft.” test. This interest increased as the 
hole was deepened. When a depth of 
14,020 ft. had been exceeded the hole 
became the second deepest in the 
world, and there was much speculation 
concerning whether the well would 
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“break the record” established last year 
by Continental’s 15,004-ft. test in 
Kern County, California. 

Now that drilling difficulties have 
prompted Continental to halt further 
drilling beyond the present total depth 
of 14,582 ft., the drilling operations on 
this test may be recorded. Most of the 
discussion here will be confined to a 
brief description of the drilling oper- 
ations, drawing attention to features 
that may merit the attention of those 
who may encounter similar problems 
elsewhere. 


Drilling History 


The drilling contractor, Fain Drill- 
ing Company, moved in equipment to 
drill No. 1 Proctor on July 27, 1938, 
and spudded-in on August 3. A 24-in. 
hole was drilled to set 250 ft. of 20-in. 
casing as a conductor string, cemented 
by 250 sacks of cement. Using 6-in. 
drill-pipe, a 174%4-in. hole was then 
drilled to permit setting 1477 ft. of 
1334-in. casing as a surface string, ce- 
mented by 1500 sacks of cement. From 

(Continued on Page 46) 





This drawworks was used to drill 
the entire test 
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PLANTS... 
CLARK ANGLES 


Largest Plant in Operation— 
3000 H.P.—CLARK Equipped 


Largest PROJECT—4000 H.P.— 
Also Will Be CLARK Equipped 


The process of distillate extraction and recycling of 
high-pressure gas has been one of the major develop- 
ments in the oil industry, in the past 2 years. Of the 
distillate plants that have been constructed and placed 
in operation, in this period, 7 have selected CLARK 
“Angles” as compressor equipment. 


The largest such plant at present in operation (see 
opposite page), has just installed its fifth CLARK 
6-cylinder, 600 H.P. “Angle.” and now totals 3000 H.P. 
of CLARK “Angles.” 


And the largest projected pliant in this field, which 
will have a capacity of 140,000,000 cu. ft. of gas (see 
opposite page), will be equipped with five 8-cylinder. 
800 H.P. CLARK “Angles,” totalling 4000 H.P. . 


This is just a small part of the success story of the 
CLARK “Angle,” in its first three years on the market. 
In this period a new compressor sales record has been 
achieved, of over 100,000 H.P. sold. This success has 
been attributable to unsurpassed mechanical efficiency, 
proven reliability, and to these 4 important savings, 
introduced by this machine: (1) Reduced Transportation 
and Erection Costs, due to shipment assembled: (2) 
Smaller Foundation, Floor Space, Building, due to com- 
pact design: (3) One-third Fuel Saving, due to CLARK 
Super-2-Cycle Fuel Injection; (4) Lowest Maintenance, 
due to simplicity of design and few parts, 


Investigate fully. Our nearest office is at your service. 


Olean. Mav Tok USA. 


Export Office: 30 Rockefeller Plaza, New York. Domestic Sales Offices 

and Warehouses: Tulsa, Okla.; Houston, Texas: Chicago, Ill.: Boston, 

Mass. (131 Clarendon St.) West Coast Office: Smith-Booth-Usher Co., 

Los Angeles, Cal. Foreign Offices: 72 Turnmill St.. E. C. 1, London: 
4 Str. Gen. Poetas, Bucharest, Roumania. 


CLARK BROS. CO. 
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(Continued from Page 42) 
the depth of 1477 ft., the 6-in. drill- 
pipe was used to drill 1214-in. hole 
to a depth of 6456 ft., using two 3- 
point reamers above and below a 40- 
ft. drill collar in addition to a rock bit. 
At this point, the 6-in. drill-pipe was 
laid-down and drilling was continued 
using 4-in. drill-pipe to drill 9-in. hole 
to a depth of 10,196 ft. Two 9-in. 
reamers above and below a 30-ft. drill 
collar were used in addition to a rock 
bit. 

Having drilled to 10,196 ft. without 
obtaining satisfactory results, the Con- 
tinental Oil Company then decided to 
continue drilling the test deeper, hav- 
ing no definite depth goal in mind. 


It is important to emphasize that in 
beginning the well the contractor 
firmly believed that the ultimate depth 
would be only 8000 or 9000 ft. It is 
significant, however, that the Diesel- 
electric drilling rig moved-in initially 
by the contractor was capable, after 
minor changes, of drilling ahead suc- 
cessfully to the total depth finally 
reached. 

The 126-ft., 24-ft. base derrick was 
replaced by a 136-ft., 30-ft. base der- 
rick having a load capacity of 850,000 
lb. A heavier steel substructure was 
installed and the drilling controls 
(blowout preventers, etc.) were modi- 
fied slightly. The 14%-in. preformed 
drilling line was replaced with a 114- 
in. preformed drilling line and larger 
sheaves were installed in the crown 


block. 


Previous to these changes, however, 
the 3740 ft. of 9-in. hole previously 
drilled was reamed to 12'4-in., using 
the 4-in. drill string on the bottom of 
which was a 1000-ft. length of 6-in. 
drill-pipe. 

After the hole was thus enlarged to 
12'%4-in. to its total depth, a 95%-in. 
casing string was run-in and set and 
cemented at 10,916 ft. with 1600 
sacks of cement containing 3 percent 
colloidal material. Three weights of ex- 
ternal-upset casing were used in mak- 
ing-up the string—2950 ft. of 58-Ib.; 
1000 ft. of 47-lb., and 6226 ft. of 
43.5-lb. casing, the heavier section be- 
ing, of course, on the bottom of the 
string. Twelve hours were required to 
run the casing and two hours to ce- 
ment it. This job was completed on 
February 27, 1939. 

Drilling was resumed on March 6, 
1939, using 4-in. drill-pipe and a 30- 
ft. drill-collar above the bit to drill 
814-in. hole. The 12,000-ft. depth was 
reached during June, the 13,000-ft. 
depth was passed shortly after July 1, 
and a depth of 14,479 ft. had been at- 
tained when the drill-pipe stuck on 


August 12, 1939—a year and nine days 
after the hole had been spudded, 
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After using 1500 gal. of acid and a 
total of 145 bbl. of oil and resorting 
to other methods in an effort to free 
the drill-pipe, 12,229 ft. of drill-pipe 
was backed-off leaving 2250 ft. of the 
drill-string in the hole. An additional 
2182 ft. of pipe was recovered by 
washing-over and cutting-out succes- 
sive sections. Six successful cuts out of 
nine attempts were made from August 
23 to September 5. All but 68 ft. of 
the string was recovered and, after 
several attempts to fish-out this re- 
maining section, it was decided to side- 


track the fish. 


On September 9, 100 sacks of ce- 
ment were placed above the fish and 
allowed to set three days. Initial at- 
tempts to start a side-track were un- 
successful and another 75-sack batch 
of cement was placed in the hole. Us- 
ing a standard rock bit, the cement was 
drilled and the fish was successfully 
passed. 

Drilling was then continued to a 
depth of 14,540 ft. before the liner 
was installed. As a liner, 4779 ft. of 
28-lb., 7-in. external casing was ce- 
mented at a depth of 14,491 ft., using 
300 sacks of cement. 


An attempt was made to cement the 
top of the liner, which was at a depth 
of 9712 ft., 464 ft. above the bottom 
of the 9%%-in. casing string. When 
drilling was resumed in the 49 ft. of 
“open” hole previously drilled below 
the liner, it was found that the wall 
of the hole was caving. An increase in 
mud weight to combat this trouble 
caused circulation to be lost. Tests in- 
dicated the loss of mud was occurring 
at the top of the liner. 


Re-cementing to obtain a shut-off 
was first tried in an attempt to pump 
cement behind the liner and then dis- 
place it into the formation by pumping 
mud in after the cement. Following 
this, cement was pumped-in in stages 
in an effort to form a bridge below the 
95-in. casing and behind the liner, and 
then seal-off the porous formations 


above. 


After a shut-off had apparently been 
cbtained, drilling was resumed. The 
shale continued to cave, however, re- 
sulting in the drill-pipe becoming stuck 
after a depth of 14,582 ft. had been 
reached. Backing-off and fishing re- 
sulted in recovering all but two joints 
of drill-pipe. 

Following the siege of four months 
of almost continuous trouble, it was 
decided to abandon further attempts 
to deepen the test. Plugging-back and 
testing is now in progress. 


Drilling Equipment 
The most interesting features of the 
equipment used in drilling No. 1 Proc- 





tor were (1) the installation of a com- 
plete auxiliary hoisting unit and pump 
as a standby; (2) the re-designed elec- 
trical controls permitting extreme flex- 
ibility in operation, and (3) the op- 
posed-piston Diesels used to drive the 
generators. 

The standby drawworks, having 8- 
in. shafts, and powered by a 150-hp. 
Diesel was never used although its 
presence was justified in case of emer- 
gency. 

The drawworks used throughout the 
drilling operation has 9-in. shafts and 
is driven by an electric motor rated at 
350 hp. when operating at a speed of 
750 r.p.m. 

Two 734-in. by 20-in. mud pumps 
and one 744-in. by 14-in. mud pump 
were powered by a 300-hp. electric 
motor, a 225-hp. electric motor, and a 
150-hp. Diesel engine, respectively. All 
electric motors on the rig were cooled 
by blowers. 

The power plant consisted of two 
main units and one standby unit—two 
300-hp. Diesels each driving 140-kw. 
and 60-kw. generators, both direct- 
connected; one 160-hp. Diesel driving 
a 50-kw. generator. 

The re-designed electrical circuits 
and the additional power provided by 
the auxiliary generator permit all op- 
erations to be conducted simultaneously 
if desired. Mud can be circulated, 
jetted, and mixed while drilling or 
coming out of the hole. Any combina- 
tion of generators can be used to supply 
power to any motor in the amount re- 
quired at the time. The details of this 
arrangement are sufficiently interesting 
to warrant special discussion not pos- 
sible here. 

The opposed-piston Diesel engines 
employed on this rig have not been 
used extensively as drilling power al- 
though the design is employed widely 
in marine service. Operating on the 2- 


cycle principle, these 6-cylinder en- 


gines have, in reality, 12 cylinders. Six 
pistons, each 5 in. in diameter having 
a 7-in. stroke, are attached to a crank- 
shaft above and six pistons are attached 
to a crankshaft below. Instead of com- 
pressing against a fixed head, as in an 
ordinary engine, the pistons compress 
against each other. The expanding gases 
resulting from the explosions thus exert 
force against both pistons simultane- 
ously. The lower crankshaft is direct- 
connected to the generators; the upper 
crankshaft is linked to the lower one 
by an enclosed chain drive. Direct-con- 
nected to the upper crankshaft is an 
enclosed blower that supplies air under 
forced draft to the cylinders for the 
combined purpose of scavenging the 
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| ARE YOUR 


SLIPS 


DOING TO YOUR 








Self-Aligning 


ROTARY SLIPS 


Take a Full-Length Grip On 
The Pipe In Any Position 


The self-aligning features of these Baash-Ross 
Slips provide automatic vertical and lateral adjust- 
ment of the liners flush with the pipe in any position. 
The weight of the string is distributed uniformly over 
the entire gripping area of all liners — preventing 
damage to the pipe and insuring safe, non-creeping 
suspension of the longest strings. 





Examine the cross section sketch; it explains the 
Baash-Ross Self-Aligning principle. Note that the liners 
are supported upon segmental backing plates which 
can oscillate in the body. As the slips are set and the 
load applied, the gripping surfaces of the liners auto- 
matically align with the vertical axis of the pipe, 
taking a full-length grip. When the 
body sections tilt, as in a worn or 
distorted master bushing, the angu- 
lar relation between the face of the 
liner and the tapered back of the 
body sections is immediately al- 
tered to compensate for the wear or 
distortion. A flexible hinge between 
the body sections provides Iateral 
adjustment as well. 


Stop the damage to your pipe 
and get the maximum in safe, effec- 
tive suspension by using Baash-Ross 

T 0 Q.M A Self-Aligning Rotary Slips. Write for 
the new bulletin which explains the 


General Offices: 5512 BOYLE AVENUE, LOS ANGELES Sell-Aligning Pulnciplo in dotall, of 
refer to pages 180 and 181 of your 
OKLAHOMA CITY HOUSTON 108 Genet Gaisdon, 
1559 S. E. 29th St. 5300 Clinton Drive 


EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y., U.S.A. 
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burned gases and of filling the cylinder 
in preparation for the next stroke. A 
eescription of this engine appeared in 
an earlier issue.? 


Mud Control 


Experience in drilling the No. 1 
Proctor served to emphasize the im- 
portance of closely controlling the mud 
during the drilling of deep tests. Nor- 
mal difficulties in the Proctor were 
augmented by the presence in the mud 
at various times of acid, oil, and drilled 
cement. 

Only one complete mud change was 
required during the entire operation 
and this was after the plug had been 
drilled following setting of the 95%- 
in. casing. 

Gas encountered at approximately 
10,900 ft. occasioned a most exacting 
control of the mud density between 
limits of 10.6 and 10.9 Ib. per gal. 
Below 10.6, gas would cause trouble; 
above 10.9, circulation would be lost. 

The first 10,000-ft. test drilled in 
Oklahoma (and the second drilled in 
the world) was completed in the Fall 
of 1931. This was the No. 6 Preston- 
Culp drilled by Ramsey Petroleum 
Company and Mid-Kansas Oil and Gas 
Company in the Cement field, Caddo 
County. This well, like the Proctor, 
failed to find commercial production, 
although several indications of oil were 
logged. A string of 6%%-in. casing was 
set in the Preston-Culp well at a depth 





“Opposed Piston Diesel Drilling Power 
Plant,’’ by K. C. Sclater, The Petroleum Engi- 
neer, May, 1936. 





The 350-hp. motor driving the hoist 
was cooled and vented by a blower, 
seen at the right of the picture 
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of 9777 ft.; in the Proctor well, 95%- 
in casing was set at 10,176 ft. 

Since the first 10,000-ft. tests were 
drilled in 1931, more than 300 wells 
have been drilled to depths greater than 
10,000 ft. This number of wells has 
enabled the industry to work out the 
problems presented by deeper drilling 
and, in general, today’s equipment and 
methods that serve to drill to depths of 
10,000 ft. have been shown to be ade- 
quate also for 15,000-ft. tests. 

There is little in connection with 
the drilling of Continental’s Proctor 
well to distinguish it from other deep 
tests that have been drilled. The actual 
drilling of the well required approxi- 
mately 12 months. It was not until 
the drill-pipe became stuck that any 
real trouble was encountered. 


Purpose of the Test 


The Proctor well is approximately 8 
mi. south and 4 mi. west of the town 





General view of the scene of 
operations 





of Elk City and about 115 mi. west of 
Oklahoma City. Exact location is in 
NW 4 28-10n-20w, Washita County. 


Geologically, the well is situated in 
the Anadarko Basin, an area that has 
long been looked upon by geologists as 
a potential source of oil production but 
about which comparatively little is 
known. As a wildcat, the Proctor well, 
in addition to being a definite effort to 
obtain new production, was planned by 
the Continental Oil Company as a 
source of geologic informatien that 
would aid in evaluating the potentiali- 
ties of the large blocks of acreage leased 
by the company in the area. One of the 
objectives, consequently, was to pene- 
trate the Pennsylvania series and thus 
determin: the thickness and lithology 
of this important part of the geologic 
column. Halted before the base of the 
Pennsylvanian had been reached, the 
test succeeded in penetrating nearly 
9500 ft.-of the Pennsylvania series, of 
which 4650 ft. consisted of the Strawn 
group. A source of oil and production 
elsewhere, the Strawn in the Proctor 
well disclosed the presence of gas in 
several horizons between depths of 10,- 
700 and 13,400 ft., indications that 
are even now being tested to determine 
whether they may be exploited eco- 
nomically. 

Had the Proctor well proved pro- 
ductive, it would have added materially 
to the oil possibilities of western Okla- 
homa, now only spotted by commercial 
developments. Nearest oil production 
to the Proctor test is in the Granite 
pool, about 18 mi. south; nearest gas 
production is in the Sayre field, 18 mi. 
distant in a southwesterly direction. 
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HE best way to keep pumping costs low is 
to use an efficient, dependable unit of the 
right type and size for each particular job. “Oil- 


well’s” line is complete and meets any operating 
condition. 


“Oilwell” pumping units are ruggedly designed 
to operate for long periods of time. All bearings 
and gears are mounted in weatherproof and oil- 
tight enclosures that assure effective lubrication. 
High mechanical efficiency is obtained by the use 
of precision-machined, heat-treated gearing and 
tapered roller bearings in the speed reducer. 
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E. C. BREENE, JR. 
Assistant Production 
Engineer, 
International Petroleum 
Company, Negritos, Peru 


Company-Owned Railroad Important to 
Operation and Development of Oil 


Fields in Peru 


International Petroleum Company's narrow-gauge railway, 60 
miles in length, connects 14 producing areas in northwestern Peru 


EW industrial railway systems 

serve their purpose more ade- 
quately than does the International Pe- 
troleum Company’s narrow-gauge 
railway in northwestern Peru. Stretch- 
ing across an arid tablazo, its 60 miles 
of main line tie together 14 separate 
oil fields. In the operation and devel- 
opment of these fields, the railroad 
plays an important part. 

From the oil-fields’ operating cen- 
ter, the town of Negritos, two main 
systems emanate. The first runs north- 
ward 6 miles to the seaport of Talara. 
This is a single track of 30-in. gauge 
connecting the docks and the main 
supply houses in Negritos. Over this 
system pass all imported equipment 
and material necessary to the opera- 
tion of the oil field. Not far south 
of Talara the line tunnels through a 
narrow range of hills that for years 
formed a natural barrier to inter- 
camp transportation. Prior to the con- 
struction of this tunnel in 1920 all 
material for the oil fields had to be 
hauled from the Talara flats by in- 
clined railway to the adjacent coastal 
plateau and transported from there by 
rail to Negritos. Although built at 
considerable cost, this tunnel has 
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proved to be a valuable investment 
for the company. The second and 
larger of the two railroad divisions is 
that which services the oil fields 
proper. Principal lines of this division 
branch to the north, east, and south 
of Negritos and penetrate well into 
the center of every producing dis- 
trict. From these emanate many spur 
lines that further facilitate well and 
construction work. So complete is the 
network of this division, that of the 
1965 wells in operation by the com- 
pany a large percentage of them can 
be reached by the construction of a 
short extension of the present lines. 
The southernmost terminal of this 


field division is the Portachuelo pump 
station situated on the north bank of 
the Chira River, about 15 miles south 
of Negritos. 

In operating the railroad, the traffic 
department uses several types of loco- 
motives. Light loads to and from the 
field are generally moved by small 
Fordson tractors that have been con- 
verted to railroad work in the local 
shop. There are 14 such units in serv- 
ice at the present time. Available for 
the same class of work are six English- 
made Simplex railcar tractors. The lat- 
est addition to this group is a new 
type shown in an accompanying pho- 
tograph. This machine, constructed 
recently in the company factory at 
Negritos, is powered by a Ford V-8 
motor and is heavier, faster, and more 
powerful than the other types men- 
tioned. It also has the added advantage 
of three speeds in reverse. The new 
car has met with great success in light- 
load work and undoubtedly a similar 
type will replace the 4-cylinder Ford- 
sons eventually. For intermediate 
loads the department operates two 
Baldwin gasoline locomotives. Heavy 
freight and workmen’s passenger trains 
are drawn by 16-ton Baldwin steam 
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OIL MEN 


MERICAN Tiger Brand Wire 

Line Engineers are always on the 
job. If you are pleased with the service 
you are getting with our rotary lines, 
they naturally enjoy hearing about it. 
And if, for any reason, you aren’t 100- 
per cent satisfied with the lines you are 
now using tell them about it, because 
they can give you practical, money- 
Saving tips on operation. Their close 
contact with the oil fields qualifies 
them to help you get maximum serv- 








JUST NATURALLY GO FOR 


EXCELLAY! 


ice out of every dollar you invest in 
wire lines. 

American Tiger Brand Wire Lines 
are made in all constructions and all 
grades — for every oil-field purpose. 
Our Engineers can help you specify 
the type that will deliver greatest per- 
formance per dollar of cost. 

If you are not being contacted regu- 
larly by one of these engineers, write 
us and we'll show you the real meaning 
of service. Send for complete data. 


Cleveland, Chicago and New York 


San Francisco 











EXCELLAY 
(Sregorued 
WIRE LINES 


AMERICAN STEEL & WIRE COMPANY 
COLUMBIA STEEL COMPANY 


United States Steel Products Company, New York, Export Distributors 
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Heavy freight and passenger trains are drawn by 1|6-ton steam 
locomotives such as this 

















Rotary rig mounted on a flat car, used for shallow drilling and deepening 
work to 2000 ft. 
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locomotives. Although there are seven 
of these on the property, normal rail- 
road traffic requires the use of only 
three. Steam engines are used through- 
out the entire Negritos division of the 
road, but on the Talara section they 
run only as far north as the tunnel. 
The timbered walls of the tunnel cre- 
ate a fire hazard and for this reason 
the entrance of the steam locomotive 
is prohibited. For line inspection and 
special service three Ford pickups and 
two Ford touring cars are used. Of 
the 300 cars available for railroad use, 
120 are of special type such as passen- 
ger and tank cars, and oil-well serv- 
icing units. 

An interesting feature of the rail- 
road system that seems to be singu- 
larly characteristic of the Peruvian oil 
field is the combination of asphalt 
runways bordering either side of the 
track, making automobile travel pos- 
sible along the railroad bed. Extension 
of the ties on both sides of the rails 
affords adequate foundation for the 
surfacing material. Turnouts placed at 
convenient distances along the road 
bed permit two-way traffic without 
undue delay. Asphalt earth dug by 
workmen from the historic oil seeps 
near the foothills of the Andes is used 
for the surface material. Considerable 
saving in the cost of highway con- 
struction has been effected in this way. 

A great share of the total railroad 
business is concerned directly with the 
drilling industry. All of the large ro- 
tary rigs, of which there are six in 
operation at the present time through- 
out various parts of the field, depend 
almost entirely upon the road not only 
for their mobility, but for their mis- 
cellaneous supplies and equipment dur- 
ing drilling time. Drilling wells in ac- 
tive rotary areas are connected by rail 
to the local field supply house and 
drill-pipe racks. In moving such type 
rigs, several flat cars are run into the 
well siding. When they are loaded a 
tractor spots more cars in their place 
and hauls the loaded part of the rig to 
the next location. Ten cars are usually 
sufficient to move a complete rig. Dur- 
ing moving jobs, tractors also aid in 
snaking heavy machinery across the 
derrick floor to the flat car. At the 
present time the largest single piece of 
equipment moved in rotary work is a 
unitized drawworks weighing approxi- 
mately 30,000 Ib. In the movement 
and erection of the department’s nine 
steel drilling derricks these tractors are 
equally useful. Each rig-building 
crew has a small supply car that car- 
ries necessary tools and accessories. 
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BULL PLUG 
The Security Piloted Drilling Bit 


@ Whether it’s a simple bull plug—in drill- 
able form—to go on the bottom of a SECUR- 
ALOY liner ... or an intricate packer assem- 
bly for isolated multiple production work 
... you'll find exactly what you need in the 
complete line of Security Drillable Tools 
and Accessories. 















HOOK TYPE 
LINER HANGER 


® Many of these drillable accessories are 
mechanically similar to conventional pro- 
duction devices. But there are many others 
that are entirely new—new in design and 
new in operating simplicity—enabling 
operators to solve difficult production WASH JOINT 


problems with maximum ease and safety. WITH HOOK 
TYPE PACKER 


ol a 





DOUBLE SLIP @ ALL Security Drillable Accessories > 
TYPE LINER are not only made of SECURALOY, but Ly 
SLIP TYPE HANGER WITH they are designed and proportioned > 
fern HANGER PACKER at every point to take maximum ad- a 





f ¥ 
vantage of the drillable feature of (JamMae ws 


ECURITY DRILLABLE. ACCESSORIES MADE OF SECURALOY Sto meand, They ave the Senay 
ment you can buy to safeguard your ® 


DAPTERS © LINER HANGERS (Hook Type) © LINER HANGERS (Slip oil field investments! } } 





ype) * CASING PACKERS (Hook Type) * CASING PACKERS (Slip © Acomplete list of Security Drillable . . 
Tools and Accessories will gladly be RN oy TF 
supplied on request. ~fe £ 


ACKERS © WASH JOINTS ® REDUCERS ¢ BULL PLUGS ® SECURALOY/chips, approximately actual 
size, screengé from the circulating fluid of 


CEMENTING COLLARS * CEMENTING TOOLS ¢ COUPLINGS a drilling well. 


SECURITY ENGINEERING CO., INC. 


WHITTIER, CALIFORNIA « PHONE 42004 

MID-CONTINENT: 5525 CLINTON DR., HOUSTON, TEX., PHONE CAPITOL 9538 « NEW IBERIA, LA., (Box 121) PHONE 1309 
CENTRALIA, ILLINOIS, P.O. BOX 283 

EXPORT: SECURITY ENGINEERING CO., INC., 420 LEXINGTON AVENUE, NEW YORK CITY 


ype) ® TUBING PACKERS ® OPEN HOLE PACKERS ® RAT HOLE 





















Oil-well cementing units mounted on flat cars. These are employed in ordinary 
cementing work as well as for high-pressure squeeze-cementing jobs 








Once a week the people from the Chira River district travel free of charge to 
the Negritos market where they sell their farm products 








xs 


Asphalt runways border each side of the railroad's tracks, providing a smooth 
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road for automobile travel 





The standard-tool rigs are offered 
the same facilities by the railroad as 
are given the rotary. Both receive all 
of their casing by rail. Some of the 
drilling department’s most useful units 
are permanently mounted on flat cars. 
Since 1937 a flat-car-mounted rotary 
rig has been in constant service. For 
shallow drilling and deepening work 
to 2000 ft., this rig has proved very 
successful. On one car are mounted a 
two-speed drawworks, a 10-in. by 10- 
in. twin drilling engine, and a 12-in. by 
6-in. by 16-in. mud pump. One of the 
illustrations shows this rig on a deep- 
ening job in the 16-Section pool dis- 
trict. In parts of the field such as this, 
that are far removed from the main 
rotary section, mud is hauled to the 
rig by rail. Complete moving time 
for this rig from one location to an- 
other requires about 16 hours, which 
includes time required for tearing-out 
machinery from the old location and 
moving and rigging-up on the new. 
This outfit was built in the Negritos 
machine shop from second-hand ro- 
tary equipment. Also on special cars 
for drilling service are four oil-well 
cementing units. Three are used in 
ordinary cementing work; one is re- 
served for high-pressure squeeze ce- 
ment jobs. This last-mentioned as- 
sembly consists of two 14-in. by 5-in. 
by 12-in. pumps having a rated max- 
imum working pressure of 3500 lb. per 
sq. in. Flat-car-mounted mixing boxes 
are used in connection with cement 
work. 


In addition to its valuable function 
of servicing the oil fields themselves, 
the railroad plays a vital part in the 
life of the Peruvian population. It is 
difficult to estimate the number of 
people depending upon it for their 
food supplies, but local authorities say 
that in the oil fields proper between 
13,000 and 14,000 people depend upon 
it. To them the railroad has become an 
institution for it means, to a large 
measure, their livelihood and trans- 
portation. Once a week the people 
from the Chira River district travel 
free of charge to the Negritos market 
where they sell their farm products. 
An average of 3500 people and 70 
produce cars are transported from the 
river terminal each month. Besides this 
service, regularly scheduled trains offer 
free transportation twice a week from 
the oil fields to Negritos for the work- 
men and their families. 

In the petroleum industry, this small 
railroad is unique. Although it serves 
an industrial purpose to its owners it 
is, at the same time, the sole means of 
transportation for hundreds of people. 
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STOP PIPE LEAKS! 


— WITH THIS PERMANENT INSTALLATION 


SKINNER"SEAL EMERGENCY PIPE 
CLAMPS stop leaks in pipe lines, in- 
stantly, permanently! Quickly and easily ap- 
plied, under pressure, by anyone. Standard 
in the petroleum industry for 40 years. 





Made of malleable iron, enamelled to resist 
rust, end equipped with large, cadmium 
plated steel bolts, and rubber gasket. Note 
heavy raised lugs for wrench convenience, 
and simple open hinge for quick application 
anywhere. Absolutely permanent repair! 








Pipe sizes 1/2” to 12”. Also available in longer 
length, known as SKINNER-SEAL Pipe Line 


SKINNER-GE AG cr ee eee 
Joint Clamp, Collar Leak Clamp, and High 
Pressure Weld Clamp, for specific conditions. 
EMERGENCY PIPE CLAMP waite con comprete catatoc. 
M. B. SKINNER CO. &/f799f SOUTH BEND, IND 























EMERGENCY PIPE LINE CLAMP PIPE JOINT CLAMP COLLAR LEAK CLAM® = ORAL JOINT CLAMP = SPLIT COUPLING HIGH PRESSURE SERVICE SADDLE PRESSED STEEL 
wipe clame CLAMP WELD CLAMP ECONOMY CLAMP 
| Teen eee re is aie 4 (oe scstlncatiacl ii i a sali ae Co i ee es ye Beal 
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Temperature-Gravity 
Graph For Gravity 
Determinations 





A useful graph constructed 
from A.P.I. gravity tables 





By O. G. VANDERVEER 


Pipe Line Department, Kansas City, Missouri 


























Engineering Department, Sinclair Refining Company, 


N the transportation of crude oil oil is being moved throughout the en- 


and gasoline by pipe line it isa cus- _ tire system. 
tomary practice to maintain a record The usual procedure in reading the 
of the true gravity of the oil passing hydrometer for gravity determinations 
each pumping station. The true grav- _ is, first, to read the observed A.P.I. 
ity is determined from observed grav- _ gravity, taking the reading to the near- 
ity readings taken at fixed intervals est one-tenth of a deg., then immedi- 
of the oil in the line, and also periodi- ately thereafter to read the tempera- 


cally of the oil in the tanks not used ture to the nearest degree. These read- 
for working tanks. This is necessary ings are then recorded, together with 
in order that the dispatcher’s records the corresponding computed, or true, 
will show, at all times, exactly what gravity, based on 60 deg. fahr., which 


Fig. 1. Temperature-gravity graph for gravity determinations 











O. G. VANDERVEER 

entered the employ of the Prairie 
Pipe Line Company, Engineering De- 
partment, in 1929, his first affiliation 
with the oil industry, remaining until 
1932, the year the company was con- 
solidated with the Sinclair Refining 
Company. In 1934 returned to staff of 
the organization by then known as 
the Sinclair Prairie Pipe Line Com- 
pany but subsequently changed to 
Sinclair Refining Company, Pipe Line 
Department. Has been there since. 
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OBSERVED GRAVITY 


- TEMPERATURE ( 


Modulus 141.5 ) 





0 10 


20 


30 


40 


50 


70 


80 


90 


100 


110 


= 3 


120 


——— 





130 


140 


150 


170 


180 
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12.40 


9.00 
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11.00 
12.00 
13.00 


9.50 
10.50 
11.50 
12.50 
13.50 


11.00 
12.00 
13.00 
14.00 
15.10 


11.50 
12.50 
13.55 
14.60 
15.60 


12.00 
13.00 
14.10 
15.10 
16.10 


12.50 


13.00 
14.00 
15. 10 
16.11 
17.20 


13.50 
14.55 
15.60 
16.67 
17.70 


14.00 
15.10 
16.11 
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18.22 
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15.55 
16.67 
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18.78 
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16.11 
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30.89 
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35.00 


52.44 
33.55 
34.60 
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35.11 
36.22 
37.30 
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34.82 
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37.27 
38.20 


37.50 
38.50 
39.55 
40.60 


38.22 
39.30 
40.30 
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38.90 
40.00 
41.10 
42.10 


40.50 
41.55 
42.66 
43.78 


41.22 
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43.44 
44.55 


42.00 
43.11 
44.22 
45.38 
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44.00 
45.11 
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41.60 
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46.55 
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52.80 
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52.56 
53.66 
54.78 
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47.18 


48.10 


49.00 


51.90 


2.90 
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93.89 


56.00 





45.27/ 46.18 
46.18) 47.09 
47.08) 48.00 
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47.18 
48.09 
49.00 
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48.09 
49.00 
50.00 
50.91 
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1.91 


50.00 
51.00 
52.00 
53.00 


53.00 
54.00 
55.00 
56.10 


94.00 
55.00 
56.11 
57.20 


55.00 
56.11 
57.20 
98.22 
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58.22 
59.353 
60.44 





50.82 


51.90 


93.91 


57.11 


98.22 


59.335 


61.65 
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48,82/ 49.82 
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50.58/51.64 
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51.80 
52.73 
53.64 
54.54 


52.82 
53.80 
54.73 
55.64 
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32. 90 
33.90 
54.82 
55.80 
56.80 
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-20 
59.20 
60.22 
61.30 


59.30 
60.33 
61.44 
62.50 


60.44 
61.55 
62.60] 
63.66 


62.78 
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65.00 
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95.50 


56.60 


57.73 
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62.335 


63.55 


64.78 


67.25 





54.17|55.27 
‘ 55.08|56.18 
. 55.92|57.09 

56.82 |58.00 


96.45 
57.36 
58.27 
59.18 


57.54 
58.50 
99.45 
60.36 


58.70 
59.64 
60.60 
61.60 


99.80 
60.80 
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62.80 
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64.40 
65.44 
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68.10 
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63.80 


62.27 
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65.40 
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67.70 
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69.60 
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71.00 
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66.00 
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68.64 
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68.82 
69.73 
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69.20 
70.20 
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76.353 
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77.45 


79.00 
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78.40 
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74.50 |76.00 
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78.18 
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79.80 
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85.33 
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81.64 
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77.08 |78.64 
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80.27 
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81.00 
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83.73 
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is taken from an A.P.I. gravity-tem- 
perature correction table. 

By reading the observed gravity to 
the nearest 0.1 of a deg. and the 
temperature to the nearest deg., we 
may expect to obtain the corrected 
gravity at 60 deg. to within 0.1 deg., 
plus or minus, of what would be ob- 
tained were the oil brought to exactly 
60-deg. temperature and the true grav- 
ity read direct, as is the custom in re- 
finery laboratories. 

A temperature-gravity graph is 
found to be useful and expedient in 
obtaining the true gravity of the oils 
by the dispatcher’s department, also by 
the engineer in his computations of the 
capacity of the lines. Pipe line engi- 
neers in their pipe flow computations 
are interested only in the observed 
gravity at the actual temperature of 
the oil flowing in the lines. Using the 
corrected gravity at 60 deg. fahr., in- 
stead of the observed gravity at the 
actual temperature of the oil flowing 
in the pipe, may cause a considerable 
difference in the computed and the 
actual carrying capacity of the lines. 

The conventional table that is used 
in converting observed gravity at a 
given temperature to the corrected 
gravity at 60 deg. fahr. is somewhat 
cumbersome in determining the ob- 
served gravity for a given temperature 
corresponding to a given corrected 
gravity at 60 deg. fahrenheit. This, 
however, is reduced to a very simple 
operation by use of the accompanying 
graph, Fig. 1, as will be explained 
later. 

It may be interesting to those who 
may have use for the graph to know 
how the Master Graph, which includes 
gravities from 10 to 100 for a tempera- 
ture range of 0 to 180 deg. was pre- 
pared from the A.P.I. gravity tables in 
the Tag Manual. 


By interpolation, the observed 
gravities, Table 1, were determined for 
intervals of 10 deg. fahr. beginning at 
a temperature of 0 deg. and going to 
180 degrees. The interpolation was 
taken to the nearest hundredth in 
order that the plotted points would be 
less zig-zag. It was hoped that straight 
lines or uniform slight curves averag- 
ing the plotted points would not give 
a variation of more than .05 plus or 
minus in any of the plotted points. 
This was found true except in a few 
instances, as shown in Table 3. 
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In order to verify the correct loca- 
tion of each line on the final Master 
Graph, from which the graph, Fig. 1, 
was taken, the values in Table 1 were 





Fig. 2. Graphical representation of 
the data in Tables |, 2, and 3 
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Table 2 





OBSERVED GRAVITY - TEMPERATURE (Modulus 141.5) 





fe) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 





7.00) 7.50) 8.00} 8.50] 9.00} 9.50] 10] 10.50} 11.00} 11.50) 12.00] 12.50) 13.00) 13.50/ 14.00] 14.50/15.00/15.50/ 16.00 
7.95] 8.46) 8.96) 9.47) 9.98/10.49] 11] 11.51] 12.01) 12.52] 13.03] 13.54) 14.05/ 14.56) 15.07/ 15.58/16.09/ 16.59/17.10 
9.41) 9.93/10.45)10.97/11.48} 12] 12.52] 13.03) 13.55) 14.06) 14.58) 15.09] 15.61) 16.13) 16.65) 17.17/17.68/ 18.20 
9.85] 10.37/ 10.89) 11.42)11.95/12.47 | 13] 13.52] 14.04) 14.57) 15.09) 15.61) 16.14/ 16.66] 17.20/17.73/18.26|18.78/19.31 
10.80] 11.33) 11.86] 12.40/12.93/13.46 | 14] 14.53] 15.06} 15.60} 16.12) 16.65] 17.19]17. 72] 18.26] 18.80| 19.34] 19.88)| 20.41 
11.75] 12.29] 12.82| 13.37/13.91/14.45] 15] 15.54] 16.08] 16.62/ 17.15/17. 69] 18.24/18. 78] 19.33] 19.68/20.43/20.98/21.5 
12.70] 13.24) 13.79) 14.35/14.90/15.45 | 16] 16.55] 17.10] 17.64) 18.18] 18. 73] 19.29/19.84] 20.40] 20.96/21.52/22.06/a2. 
13.64) 14.19) 14.75) 15.351/15.88/16.44 }| 17] 17.56) 18.11) 18.67) 19.22) 19.78) 20.33/20. 90] 21.47] 22.04|22.60/23.17/23.73 
14.59) 15.14) 15.72) 16.30/16.87/17.43 | 18] 18.57] 19.13/19.70| 20.25) 20.82] 21.39/21. 96| 22.54/23.12/23.69|24.27|24.84 
15.53] 16.11/16.69/17.27/17.86/18.42 || 19] 19.58] 20.15/20. 72/ 21.29] 21.87/ 22.44/23.03/ 23.61| 24.20 | 24. 78|/25.37|25.95 
16.48/17.06/17.65/18.25/18.84/19.42 || 20 | 20.59] 21.17] 21.75] 22.32] 22.92/23.50/24.09/24.68/25.28/ 25.87 |26.47/27.06 
17.42} 18.01/18.61/19.22/19.82/20.41 | 21] 21.59| 22.19] 22.78] 23.36] 23.96) 24.56| 25.15] 25. 75/ 26.37/26. 96/27.58| 28.17 
18.37| 18.96) 19.57] 20.19/20.80/21.40 | 22] 22.60] 23.21] 23.81) 24.40] 25.01] 25.61/ 26.22) 26.83|27.45/28.06/|28.68/29.28 
19.31/19.91)/ 20.53) 21.16|/21.78/22.39 | 23] 23.61] 24.23) 24.84] 25.44] 26.06/ 26.67/27.28/ 27.91) 28.54/ 29.15/29. 78) 30.39 
20.25/20. 86/21.49/22.13/22.76|23.38 || 24 || 24.62 | 25.25) 25.87| 26.48) 27.11/ 27.73| 28.35) 28. 99| 29.63|30.25/30.89| 31.51 
21.20] 21.81) 22.45) 23.10/23.74/24.37 | 25 |] 25.63] 26.27] 26.90] 27.53] 28. 16| 28. 79/29. 42) 30.07) 30.71/31.35/52.00/32.63 
22.13) 22.76)/ 23.41) 24.07/24.71/25.36 | 26 | 26.64] 27.29] 27.93] 28.56/ 29.21) 29.85/ 30.49) 31.15) 31.80/ 32.45/33.11/ 32. 
23.07) 23.71) 24.37|25.04/ 25.69 /26.35 | 27 | 27.65] 28.31] 28. 96/ 29.60] 30.26) 30.91/31.57| 32.23] 32.89/33.55/34.22/ 34.87 
24.02) 24.66) 25.33) 26.01}26.68/27.34 | 28] 28.67] 29.34] 30.00/ 30.65] 31.32) 31. 98/32. 64) 33.31) 35. 99/34.65/35.33/ 35.99 
24. 96/25.61/ 26.29] 26.98/27.66/28.33 | 29 | 29.68] 30.36] 31.03] 31.69) 32.37] 33.04/33. 71) 34.40/ 35.08/35. 76/36.45/37.11 
25.89] 26.56/ 27.24/27. 94/ 28.63/29.32 | 30] 30.69] 31.38) 32.07) 32. 74| 33.43] 34.11/34.79/ 35.49/ 36.18/36.87/37.56/38.24 
26.83) 27.51/ 28.20/28. 91)/29.61/30.31 | 31] 31.70] 32.40] 33.11] 33.79) 34.49] 35.18) 35.87| 36.58] 37.28/37. 98/38.68) 39.36 
27.77) 28.45/ 29.16| 29.88) 30.59/31.30 | 32] 32.71] 33.42) 34.14) 34.84/ 35.56) 36.26] 36. 96/ 37.67) 38.38/39.09/39.80 
28.70) 29.40) 30.11/30.84/31.56/32.28 | 33] 33.72] 34.45) 35.18] 35.89/ 36.62) 37.33/ 38.04/38. 76) 39.48)| 40.20/40. 92 
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29.63/30.34/31.07/31.81/32.54/353.27 | 34] 34.73 | 35.47| 36.21) 36. 94/ 37. 68) 38. 40/39.12/ 39.85) 40.58) 41.31/ 42.04 
30.56] 31.28) 32.02/32. 78/33.52/34.26 | 35] 35.75| 36.50] 37.25) 37.99) 38. 74| 39.47| 40.20) 40. 94| 41.68] 42.42/43.17 
31.49] 32.22|/ 32.98) 33. 74)/34.49/35.25 | 36 | 36.76] 37.52] 38.28] 39.03] 39.79) 40.54/ 41.29] 42.04] 42.79] 43.54 











32.42/ 33.17/ 33.94) 34.71) 35.47| 36.23 | 37} 37.78) 38.55) 39.32) 40.08) 40.85/ 41.61) 42.37) 43.14) 43.89/ 44.65 
33.35/ 34.11) 34.89) 35.67/ 36.44/37.22 | 38} 38.79] 39.57) 40.35] 41.12] 41. 90/ 42.68) 43.45) 44.23) 44.99/45. 76 
5.05|35.84| 36.63/37.41/38.21 | 39] 39.80| 40.59| 41.39) 42.17) 42.97/ 43. 76| 44.54/ 45.33) 46.10/ 46.88 
6.00| 36. 79/ 37.59) 38.38/39.20 | 40] 40.81) 41.62) 42.43) 43.23] 44.04/ 44.84/45. 64/ 46.44/ 47.22/ 48.01 
6.94) 37.75) 38.56) 39.36/40.18 | 41} 41.83] 42.66) 43.47| 44.29) 45.10/ 45.91/46. 73| 47.54/ 48.34 
37.06] 37.87) 38.69/ 39.51) 40.33/41.17 | 42] 42.84] 43.69] 44.52) 45.35/ 46.17] 46.99/ 47.82/ 48.64) 49.46 
357.98) 38.80/ 39.64/ 40.47/41.31/42.15 | 43] 43.86] 44.72) 45.56| 46.40) 47.24/ 48.08/48. 91)| 49.76/ 50.59 
58.90] 39.73) 40.58) 41.43) 42.23/43.14 | 44] 44.98] 45.75] 46.60/47. 46/ 48.32/ 49.18/50.02/50.87/51.72 
359.81] 40.66| 41.52/ 42.39/43.26/44.12 | 45 |] 45.89] 46.77/ 47.65/ 48.52| 49.39/50.27/51.12/51.98/ 52.85 
40.72) 41.59)| 42.46) 43.35/44.23/45.11 ] 46] 46.90| 47.80) 48.69) 49.58) 50.47/51.36|52.23)53.10 
41.63) 42.51/ 43.40) 44.30/45.20/46.10 | 47] 47.91] 48.82) 49.74) 50.64) 51.54/ 52.45 | 53.33) 54.22 
42.54/ 43.43) 44.34) 45.26/46.17/47.08 |] 48] 48.93] 49.85/ 50.79/ 51.70) 52.62/ 53.54) 54.44/55.354 
43.45/ 44.36| 45.29) 46.21/47.14/48.06 | 49 | 49.95] 50.88) 51.84) 52.77/53. 70/54. 64|55.55| 56.47 
4.356| 45.29) 46.23] 47,.17/468.10/149.04 | 50 | 50.97] 51.92] 52,89) 53.84/54. 79/55. 74|56.67/57.61 
45.27| 46.22| 47.16) 48.12/49.08/50.03 | 51] 51.99] 52.96/53. 94) 54.91) 55.88/56.85/57.79 
| 46.18) 47.15) 48.10) 49.07/50.04/51.01 | 52} 53.01] 54.00) 54.99/55. 98) 56.97/57.95/58. 92 
j 47.09) 48.07/49.04/50.03/51.01/52.00 | 53 | 54,02 | 55.03) 56.04| 57.06] 58.07/59.06/60.06 
f 48.00/48. 99/49. 98/50. 98/51.97/52.98 | 54 || 55.04| § 7.09|58.13/59.17|60.18/61.20 
48.91/49.91/50.92/51.93/52.94/53.97 | 55 || 56.06 | 57.10/ 58.15/59.21/ 60.27/61.30/62.54 
49.81/50.83)51.85/ 52.88/53.91/54.95 | 56 | 57.08 § 9.21|60.29/61.37| 62.42 
50.71)51.75/52.79)53.83/54.88|55.93 | 57 | 58.10 | 59.19] 60.28) 61.37| 62.47/63.55 
51.61) 52.67|53.72|54.78/55.84/56.91 | 58 | 59.12] 60.23) 61.34/ 62.45/ 63.57 | 64.68 
92.50/53.59/54.66/55. 73/56.80 |57.89 | 59 || 60.14/ 61.27/62.40/ 63.54) 64. 68/ 65.82 
95. 40/54.50/55.59/56.68/57.76 |/58.87 | 60 | 61.16 | 62.31) 63. 46/ 64.63) 65.79) 66.96 
94.30/55. 41/56.52/57.62)58.72 |59.85 | 61 | 62.18 | 63.35) 64.52/65. 72| 66.90 
55.20 |/56.33)57.45/58.57|59.69 |60.83 | 62 | 63.20 | 64.39/ 65.58) 66.81) 68.01 
q 96.10/57.24/58.37/59.51/60.65 /61.81 | 63 | 64.22 | 65.43) 66.65/67.90/69.13 
97.09/58.15/59.30/60.46/61.61/62.79 | 64 | 65.24 | 66.48/67. 72/69.00/70.25 
97.89/59.06|60.23/61.40/62.57 |63.77 | 65 | 66.26 | 67.52|68.79/70.10/ 71.38 
98. 78/59.97/61.16|62.34/ 63.53 |64.75 | 66 | 67.29] 68.56/69.86|71.20/72.51 
59.67/60.88/ 62.08/ 63.28) 64.49 |65.73 | 67 | 68.31 | 69.60) 70.93) 72.350/ 73.65 
60.56/61.79/63.00/64.22|65.45 |66.71 |] 68 | 69.35 | 70.65) 72.00|/73.40 
61.45/62.70/63.93/65.16|66.41 |/67.69 | 69 | 70.35 | 71.70/73.07/74.50 
62.35|63.61/64.85/66.10/67.36 |68.67 | 70 | 71.37 | 72.74|74.14/75.60 
63.24|64.52|65.77/67.04/68.32 [69.65 | 71 | 72.40] 73.79|75.21/ 76.70 
64.13/65. 42 |66.69/67.98/69.27/70.62 | 72 | 73.42 | 74.84| 76.29/77.80 
65.02/66.32/67.61/68.92/70.23 |71.60 | 73 | 74.44] 75.88/77.37| 78.91 
65.90|67.22/68.53|69.86/71.19|72.58 | 74 | 75.47 | 76.92|78.44/ 80.02 
66. 78/68. 11/69.44/70.79/72.14/73.55 | 75 | 76.49 | 77.97) 79.53/81.14 
67.66/69.00/70.35/71.73/73.10/74.53 | 76 | 77.51] 79.02|80.60 
68.54|69.89/|71.26/72.66/74.05/75.51 | 77 | 78.53 | 80.07| 81.67 
69.41)70.78|72.18|73.59|75.01/76.49 | 78} 79.56 | 81.12/82.74 
70.29/71.68/73.09|74.52|75.96/77.46 | 79 | 80.59 | 82.17/83.81 
71.16 |72.58/|74.00/75.45/76.91/78.44 | 80 | 81.61 | 83.22/ 84.88 
72.03/73.47/|74.90|76.38/77.86 |79.41 | 81 | 82.64 | 84.27/85. 96 
72.89/74.35|75.80/77.31/78.82 |80.39 | 82 | 83.67 | 85.33/87.04 
73.75|75.23/76.71|78.23/79.77 |81.36 | 83 | 84.69 | 36.38/88.12 
74.61/76.11/77.62/79.17/80.72 |82.3 84 | 85.71 | 87.44/89.20 
75.47/76. 99/78. 52|80.09/81.67 |83.351 | 85 | 86.74 | 88.49/90.28 
76.33/77.87|79.42|81.01/82.62 |84.28 | 86 | 87.77 | 89.55/91.37 
77.19/78.75 |80. 32/81. 94/83.57 |85.26 | 87 | 88.80 | 90.61/92.45 
78.04/79.62 |81.22 | 82.86 /|84.52 |86.23 | 88 | 89.82 | 91.67/95.54 
73.89 /80.50 |82.12/83.78/85.47 |87.21 | 89 | 90.85 | 92.72 
79.74/81.37/83.02|84. 70/86. 42 |88.18 | 90 | 91.88 | 93.78 
80.58 |82.24/83.91/85.62/87.36 |89.16 | 91 | 92.90] 94.84 
81.41/83.11/84.81/86.54/88.31/90.13 }] 92 | 93.93 | 95.89 
82.24|83.97/85.70|87.46/89.25/91.10 | 93 | 94.96) 96.95 
83.07/84. 83/86.59/88.38/90.20/92.07 | 94] 95.99 | 98.00 
83. 90/85.69/87.48/89.29/91.14/93.04 | 95] 97.02 | 99.06 
84.73|86.55| 88.37] 90.20|92.09/94.02 | 96 | 98.05 ]100.12 
85.55/87.40/89.25/ 91.12/93.03/94.99 | 97 | 99.08 /101.18 
86.36 /88.24/ 90.13) 92.03/93.98/95.96 | 98 J100.10 |102.24 
87.17/89.08/ 91.01) 92.94] 94.92 |96.93 | 99 f101.13 |103.29 
87.98/89. 92/91.89| 93.85] 95.86/97. 90 [100 ]102.16 |104.36 
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plotted vertically on a graph, Fig. 2, 
and the two graphs were carefully 
studied, keeping in mind the least 
possible variation in the final location 
of each line. The lines drawn through 
these plotted points, Fig. 2, were not 
straight lines, neither were they uni- 
form slight curves, as it was logical to 
expect them to be. Then Table 2 was 
made to conform with the adjusted 
curve values, from which the final 
Master Graph was made. 


This procedure of cross-plotting for 
determining the proper location of 
each gravity line, especially when made 
at the scale used, should give results 
that represent the probable values. 
There are some differences in the tabu- 
lar values, Table 1, and the final curves 
adopted, as may be seen in Fig. 2, and 
also in Table 3; however, this differ- 
ence is very slight within the range 
of temperatures and gravities most 
commonly met with, as will be men- 
tioned later. 


Experimental Gravity Values of Petro- 
leum Oils For 10-deg. Temperature 
Intervals From 0 to 180 deg. 
Fahrenheit 


Let us assume for the purpose of dis- 
cussion that the tabular values in 
Table 1 are experimental values deter- 
mined by an A.P.I. gravity hydrometer 
(Modulus 141.5) for intervals of 10 
deg. fahrenheit. For example, an oil is 
cooled to a temperature of 0 deg. and 
the observed gravity is read as 33.55 
A.P.I. degrees. The temperature of the 
sample is then raised at exactly 10-deg. 
intervals and the A.P.I. observed gravi- 
ties and temperatures are read on the 
hydrometer. The following table gives 
the result. 








Grav. Grav. 
Temp.,Grav. Differ- Temp., Grav. Differ- 
deg. deg. ence deg. deg. ence 
fahr. A.P.I. indeg. fahr. A.P.I._ in deg. 
0 33.55 —4.45 100 41.10 +3.10 
10 34.27 —3.73 110 41.89 +3.89 
20 35.00 —3.00 120 42.66 +4.66 
30 35.80 —2.20 130 43.44 +5.44 
40 36.50 —1.50 140 44,22 +6.22 
50 37.27 —0.73 150 45.11 +7.11 
60 38.00 0 160 45.76 +7.76 
70 38.80 +0.80 170 46.50 +8.50 
80 39.55 +1.55 180 
90 40.30 +2.30 190 





This sample of oil is found to be a 
38.0-deg. A.P.I. gravity oil, for its ob- 
served A.P.I. gravity at a temperature 
of 60 deg. is 38.0 degrees. The gravity 
difference for each 10-deg. interval 
also is given as it is more suitable in 
plotting the experimental data. 

Now let us assume that we have this 
same experimental data for a large col- 
lection of oils, both crude and refined, 
covering a range in true gravities from 
10 deg. A.P.I. to 100 deg. A.P.I. 


With such a fund of data at hand, 
the experimental points can be plotted 
on a graph similar to Fig. 2, and we 


may expect the plotted points for each 
temperature curve to appear to follow 
some form of a curve, and the tem- 
perature curves will appear to bear 
some relation to each other. 

In establishing a curve for each 
temperature so that the curve will rep- 
resent an average of all the plotted 
points, we would be reasonable in ex- 
pecting the plotted points to follow 
some law of curvature such as a simple 
uniform curve, a parabola, etc., instead 





of a series of reverse curves of un- 
known curvature. 

Thus the tabular values of Table 1, 
prepared from the A.P.I. Gravity 
Tables in the Tag Manual, were sub- 
stituted for the experimental values 
and their values were plotted on the 
graph, Fig. 2 (dotted lines), and 
simple circular curves were found to 
represent best each temperature curve 


(solid lines) . 


Table 3 ~ 





BETWEEN THE VANDERVEER AND A. P. I. OBSERVED GRAVITY TABLES 
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with unusual properties of special 


DUCTILOY, National Steel’s High Tensile Alloy, 
is a superior product with unusual possibilities for 
use in the petroleum industry. 

It can be used for oil tanks, tank trucks, de- 
hydrators, gas producers, gas containers, seamless 
tubing, refinery equipment, tractors, truck bodies, 
truck trailers, and for many other applications. 

It can be used wherever strength must be com- 


...@ high-tensile, high-ductile steel 





NOTE THESE IMPORTANT PROPERTIES 
1. High yield point 
2. High Ultimate Strength 
3. High Ductility 
4. High Resistance to Fatigue and Impact 
5. Excellent Weldability 
6. Marked Corrosion and Abrasion Resistance 


bined with light weight—wherever high tensile 
properties are desirable, and particularly where 
high tensile strength must be combined with 
ductility or cold formability. 

DUCTILOY can be used to increase strength, 
to give greater durability to equipment, and con- 
sequently to effect important operating economies. 

If you have an engineering or construction 
problem that requires a steel offering both high 
tensile properties and high ductility, it will pay 
you to investigate DUCTILOY. Great Lakes 
engineers will be glad to work with you in adapting 
this steel to your special needs. 


GREAT LAKES STEEL CORPORATION - DETROIT, MICHIGAN , 


34 
820 Leader Building; Deyton, 846 Third National Bank Building; /ndianapolis, 1215-17 Circle Tower; Minneapolis, 714 Midland Bank Building; New York, ES 


Boston, 1324 Statler Office Building; Buffalo, 1000 Walbridge Building; Chattanooga, 18 Volunteer Building; Chicago, 1026 Builders Building; Clevelond, 
4 
3 


- 405 Lexington Avenue; Philadelphia, 407 Liberty Trust Building; St. Louis, 3615 Olive Street; San Francisco, 824 Sharon Building; Toledo, 906 Edison Building. 


Montreal, Quebec, Drummond, McCall & Co., Ltd.; Toronto, Ontario, Peckover's, Ltd. “— CPF 
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Although there is some variation in 
the plotted points and the lines used 
to represent them, the difference is 
very little, if any, for the range of 
temperatures and gravities most 
usually met with in pipe line practice; 
and for the other temperatures and 
gravities, the refiner would bring the 
temperature of his run sample to ex- 
actly 60 deg. fahr. and then read the 
true gravity direct, as the writer 
understands is the customary practice 
of the refiner for determining the 
gravity of all purchased oil. 

The final graph, referred to as the 
Master Graph, is a drawing 22 in. 
by 101 inches. This drawing includes 
temperatures from 0 to 180 deg. fahr. 
and gravities from 10 to 100 (Modulus 
141.5). In preparing working graphs 
from the Master Graph for any de- 
sired oil, similar to Fig. 1, about 15 


Practices and 


HE petroleum industry has made 

outstanding advancements in de- 
veloping new and improving old meth- 
ods of handling “cut” or emulsified 
oil at minimum cost, states the U. S. 
Bureau of Mines, in a detailed report 
just published, which describes prac- 
tical methods of preventing the forma- 
tion of emulsions in oil-producing op- 
erations, modern practices of econom- 
ically dehydrating crude-oil emulsions, 
and recent advances in emulsion-treat- 
ing technique. 

Emulsions of water and oil always 
have constituted one of the most seri- 
ous forms of waste in the oil fields, and 
the dehydration of emulsified crude pe- 
troleum to obtain marketable or pipe- 
line oil continues to confront operators 
in many areas. Within the last decade 
substantial improvements have been 
made in methods of resolving petro- 
leum emulsions, and the present bul- 
letin, written by G. B. Shea, brings 
up-to-date the technique of coping 
with the emulsion problem, previously 
reported in Bulletin 250, “Oil Field 
Emulsions,” by D. B. Dow, published 
by the U. S. Bureau of Mines in 1926. 


In recent years there has been a 
growing realization of the importance 


64 


gravity lines and 80 temperature lines 
are shown.* 


Gravity Determinations By Use of 
Graph 


Using the graph, Fig. 1, in connec- 
tion with the following explanation 
as to the use of the temperature-grav- 
ity graph it is seen how much easier 
and quicker it is to determine the re- 
sults than when the A.P.I. gravity 
tables are used. 

For determining the computed or 
true gravity at 60 deg. fahr. for a 
given observed gravity and tempera- 
ture, enter the graph at the bottom at 
the “observed gravity” reading, then 
follow this line up the graph to its 
intersection with the corresponding 
observed temperature, then read the 
corrected gravity on the diagonal line. 

(a)Such graphs as these may be had to fit your 
particular needs in planographic sheets at a 


nominal price, by addressing A. E. Steel, 4827 
East 7th Street, Kansas City, Missouri. 





Crude-Oil Emulsions 


of emulsion-preventive measures lead- 
ing to a more critical examination of 
the causes and sources of emulsions and 
methods of eliminating, or at least re- 
ducing, the degree of emulsification. 
The bulletin discusses various pre- 
ventive and remedial measures by 
which emulsification may be minimized 
or avoided entirely during the produc- 
ing and gathering of crude oil. In at- 
tacking an emulsion problem with 
the view of reducing treating costs, 
the method of sampling is of primary 
importance in determining sources of 
emulsification, and the author has de- 
voted a section of his bulletin to 
methods of sampling that eliminate 
emulsification in this operation, there- 
by assuring samples that are repre- 
sentative of the fluid in the system. 


The batch and flow-line systems of 
chemical dehydration processes are dis- 
cussed in detail with reference both to 
methods and equipment. A section 
dealing with treating temperatures and 
their effect on treating losses and the 
quantity of chemical used shows the 
saving that may be effected by reducing 
operating temperatures and increasing 
the quantity of chemical. The impor- 
tance of properly handling and separat- 


When the observed gravity and tem- 
perature is known for a certain oil 
and it is desired to know what the ob- 
served gravity will be when the oil is 
at another temperature, simply enter 
the graph at the bottom for the known 
observed gravity, then proceed up the 
graph to the intersection with its cor- 
responding temperature, then follow 
the diagonal line to its intersection 
with the required temperature, then 
follow the vertical line down to the 
bottom where the required observed 
gravity is read. 

For determining the observed grav- 
ity for a given temperature corre- 
sponding to a given corrected gravity 
at 60 deg. fahr., enter the graph at 
the top at the “true gravity” reading, 
then follow this diagonal line down the 
graph to its intersection with the given 
temperature, then follow the vertical 
line down to the bottom where the re- 
quired gravity is read. 


Methods of Preventing and Treating 


ing gas from “cut” oil in both chem- 
ical and electrical dehydration also is 
discussed. 


The report contains a section on 
“down-the-hole” treating. On many 
properties this method is more effective 
and more economical than chemical 
treating at the surface after the “cut” 
oil has been discharged from the well. 
Emulsions that are only partly suscep- 
tible to treating chemicals in flow-line 
or batch processes often respond readily 
when the chemical is injected into the 
well or “down the hole.” 


The different types of electric dehy- 
drators and the design and operation of 
the three general types of electric de- 
hydrating plants (namely, batch, flow- 
line, and gravity-flow) are discussed. 
The bulletin also discusses treating 
costs, treating organization, and per- 
sonnel. Developments in testing “cut” 
oil are discussed briefly. 


U. S. Bureau of Mines Bulletin 417, 
“Practices and Methods of Preventing 
and Treating Crude Oil Emulsions,” 
by G. B. Shea, may be obtained from 
the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., price 30 cents. 
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Made of special wire, drawn to our own exacting| 
specifications by wire drawers who make nothing but 
wire, just as we have made nothing but wire rope for 
63 solid years — 

Wires and strands shaped to a permanently heli- 
cal form before the rope is made up — 

That's “Flex-Set” Preformed Yellow Strand — and 
its life is amazingly long and economical, because — 

It is practically pre-broken in; is limp and trac- 
table: easy to handle, install and splice. It spools 
smoothly, and its resistance to kinking, drum crushing 
and fatigue is amazing. 

You will appreciate the economy of using “Flex- 
Set” Preformed Yellow Strand. 
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BRODERICK & BASCOM 
ROPE CO.., St. Louis 


Factories: St. Louis, Seattle, Peoria 
Houston Branch: 1311 Palmer St., Houston, Tex. 


The Continental 
Supply Co. 


Mid-Continent and Rocky Mountain 
Distributors 
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Proper Use and Care of Safety Equip- 
ment Essential in Cleaning Storage Tanks 


Gas indicators and masks or respirators provide 
complete protection from gas hazards when used 


and maintained properly 


By F. RUTLEDGE DAVIS, President 


Davis Emergency Equipment Company 


ORKMEN engaged in cleaning 

petroleum storage tanks must 
be protected from numerous hazards, 
including fire or explosion and asphyxi- 
ation caused by gases or a deficiency of 
oxygen. To provide this protection, 
several types of safety appliances are 
required and, as the failure or misuse 
of any of these safeguards may have 
disastrous consequences, the proper use 
and care of this equipment is a matter 
of the greatest importance. 


Protection From Fire and Explosion 


For most petroleum vapors, the 
lower explosive limit is about 1 percent 
and the upper explosive limit is about 
6 percent. Any mixture of these vapors 
and air having a vapor concentration 
within these limits will explode if ig- 
nited by a flame or spark. Mixtures that 
are either leaner or richer than those 
within the explosive range are non-ex- 
plosive, but the richer mixtures will 
burn if diluted with air. 


As a practicable safety standard, any 
atmosphere is considered dangerous 
with respect to fire and explosion if 
its petroleum vapor content is greater 
than 0.2 percent, or 20 percent of the 
lower explosive limit of the vapor; and 
no work that involves heat or flame or 
that is likely to produce electrical or 
mechanical sparks may be conducted in 
or around a tank until its internal at- 
mosphere has been diluted by ventila- 
tion below this point, according to the 
regulations of the Manual on Cleaning 
Petroleum Tanks issued by the Ameri- 
can Petroleum Institute. 


The Combustible Gas Indicator. 
Several types of instruments may be 
used for testing tank atmospheres. 
One commonly employed for this pur- 
pose is the combustible gas indicator. 
The practical advantages of the indi- 








F. RUTLEDGE DAVIS 


has been engaged in the design and 
manufacture of first-aid equipment 
for 25 years and is responsible for 
many improvements in first-aid and 
safety equipment that are now ac- 
cepted standards—His contributions 
include: the development of the in- 
terchangeable unit system of first-aid 
dressings and treatments; the formu- 
lation of a practical first-aid tannic- 
acid treatment for burns, and many 
improvements in gas masks and the 
blowers supplying air to hose masks 
—During the World War, Davis 
served on the War Service Commit- 
tee connected with the surgical 
dressing industry, and he is a cap- 
tain in the Chemical Warfare Re- 
serve Corps, U. S. Army. 




















cator include the following: it can be 
operated by workmen who do not have 
technical training; it is light, compact, 
and easily portable; it gives a reading 


in a few seconds and reads directly in 
terms of the lower explosive limit of 
the vapor-air mixture being tested; any 
desired number of readings can be made 
in rapid succession, and it can be safely 
used even in an explosive atmosphere. 

To operate the indicator, a sample 
of the atmosphere to be tested is drawn 
into the instrument through a sam- 
pling hose by means of an aspirator 
bulb or small hand pump. If the sam- 
ple contains a flammable vapor, a meter 
mounted on the indicator immediately 
gives a reading showing whether the 
flammable vapor concentration is 
greater or less than the lower explosive 
limit and, if less, the vapor concentra- 
tion is given in percentages of the 
lower explosive limit. If concentration 
is greater than the upper explosive 
limit, the meter needle swings as far as 
possible to the right and then drops 
back. It is, therefore, easy by using this 
instrument to check the effect of ven- 
tilation or to safeguard workmen in- 
side a tank from an increase in vapor 
concentration, which may be due to 
leakage from another tank or to vapors 
given off by sediment, sludge, or scale. 
When workmen require this protection, 
readings should be made at least every 
15 minutes; more frequently is often 
desirable. 

The most satisfactory way to test 
the vapor conditions inside a large tank 
is by “coring”; that is, by making tests 
at 5-ft. levels throughout the tank. 
This is done by using a sampling hose 
that is sufficiently long to reach from 
the top to the bottom of the tank and 
is marked off in 5-ft. lengths. The hose 
is inserted in an opening at the top of 
the tank and tests are made at each 
level. If the tester may be exposed to 
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Greater Pull-out Strength 


Smith Casing has long been recognized for its 
greater resistance to collapse without increase 
in weight. 

Pull-out tests have proved that the same properties 
which increase collapse resistance also are respon- 
sible for material increase in pull-out strength. 

If holes were cased with silver dollars—you 
wouldn’t use two where one would do. Figura- 
tively speaking, holes ARE cased with dollars— 
YOUR dollars—so it pays to use the stronger 
Smith Casing. 

A technically informed Smith representative is 
within a few hours of your office. He can prove 
to you that Smith Casing reduces 
the amount of overhead that goes 
underground. Consult A. O. Smith 
Corporation, Milwaukee, Wiscon- 
sin. Offices at: New York, Pitts- 









SMITH 
\ CASING burgh, Chicago, Tulsa, Dallas, 
CURR sea Shreveport, Houston, Corpus 


Christi, Los Angeles. 
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vapors issuing from the tank, he should 
be protected by a gas mask. 


When using a long sampling hose, 
care must be taken to procure an ac- 
tual sample of the atmosphere to be 
tested to avoid merely testing a mix- 
ture left in the hose from a previous 
test. It requires about one squeeze of 
the aspirator bulb per foot of hose to 
draw a sample into the instrument so 
that, when using a 30-ft. hose, the 
bulb must be squeezed at least 30 times 
before the test is made. 


When using the indicator, the oper- 
ating voltage should be checked fre- 
quently and maintained at the proper 
value by means of the rheostat 
mounted on the instrument. 


In testing vapors containing hydro- 
gen sulphide, it is important to use an 
indicator designed to withstand the ac- 
tion of this gas. Otherwise, the sulphur 
in the gas may “poison” certain of the 
working parts and cause inaccurate 
readings. 


Protection From Asphyxiation 


All petroleum vapors are toxic and 
will produce unconsciousness or even 
death if breathed for any length of 
time in even small concentrations. The 
standard rule of the petroleum industry 
is that atmospheres containing more 
than 0.2 percent of petroleum vapor 
must not be entered by workmen with- 
out suitable respiratory protection. This 
danger point is the same as the one al- 
ready noted, in the case of petroleum 
vapors, so that an atmosphere that is 
dangerous with respect to the fire haz- 
ard is also dangerous to breathe. 

Hydrogen sulphide, a gas frequently 
encountered in the petroleum industry, 
is far more poisonous than any petro- 
leum vapor. Breathing air containing 
0.1 percent hydrogen sulphide may 
cause death, and when breathed in high 
concentrations it kills instantly. The 
maximum concentration that can be 
safely breathed without suitable pro- 
tection is set at 0.01 percent but, as a 
rule, chemical filter respirators (gas 
masks) are worn whenever its charac- 
teristic odor gives warning of its pres- 
ence. 

Respiratory Protection. Workmen 
engaged in cleaning storage tanks com- 
monly wear one of two types of respi- 
rators, or gas masks: the supplied-air 
respirator, known as the hose mask or 
fresh-air mask, and the chemical filter 
respirator, also called the canister-type 
gas mask. 

Only the hose mask should be worn 
by men working inside storage tanks, 
especially when there is possibility of 
additional vapors from sediment or 
other sources. In this type of mask, 
fresh air is pumped to the wearer from 


a pure source through a hose and by 
means of a hand-operated or motor- 
operated blower. Thus it can be worn 
in any concentration of petroleum va- 
pors or in atmospheres deficient in 
oxygen. 


When a workman wearing a hose 
mask enters a confined space, he should 
always wear a safety belt or harness 
having a life-line attached and should 
always be kept under observation. 


Blowers used in connection with hose 
masks preferably should be of the posi- 
tive-pressure type because this type can 
maintain a positive pressure in the 
breathing circuit at all times and thus 
prevent the entrance of contaminated 
air through unsuspected leaks should 
the wearer of the mask be engaged in 
heavy work and make excessive de- 
mands on his air supply. Positive-pres- 
sure blowers are particularly indicated 
for hose lengths of 75 ft. or more. 


A hose for use with a hose mask 
should be strong enough mechanically 
that no accident to it, or to the wearer 
of the mask, will rupture or crush it 
and cut off the air supply. Special at- 
tention should be given to the cou- 
plings attaching the hose to the mask 
and joining the several lengths of the 
hose together to make certain that they 
will not part under any pull to which 
they may be subjected. The hose itself 
and the couplings should be sufficiently 
strong so that if the life line is fouled 
the hose may be used to pull a man out 
of the tank. The surface of the hose 
should be smooth so that it will not 
tend to catch on obstructions. Should 
the outer covering be so worn that the 
metallic reinforcement is exposed, the 


hose should be discarded. 


The chemical filter respirator (can- 
ister-type gas mask) is, in general, 
worn by men working in the open air 
around manheads and other tank open- 
ings. When this type of mask is used, 
the wearer draws air for breathing 
from the contaminated atmosphere 
around him through a canister con- 
taining chemicals that purify the air 
for his use. Canisters affording protec- 
tion against various types of gases are 
identified by their colors. Thus, the 
canister for absorbing petroleum va- 
pors only, is black; that for hydrogen 
sulphide only, is white; and that for 
both petroleum vapors and hydrogen 
sulphide is yellow. 


In using canister-type gas masks, the 
following limitations must be consid- 


ered: 


1. They cannot be used in atmos- 
pheres containing more than 2 
percent petroleum vapors or 
more than 1 percent hydrogen 
sulphide. 





2. They cannot be used in atmos- 
pheres deficient in oxygen, as the 
wearer depends upon the sur- 
rounding atmosphere for his oxy- 
gen supply. 

3. In rich mixtures, the canisters 
are rapidly depleted and have to 
be renewed if work is continued 
over a long period of time. 

Before putting on a mask of any 

type, the wearer should examine it for 
defects and loose connections. After 
putting it on, he should test it for 
tightness by closing off the inlet from 
the canister and inhaling strongly. If 
the face piece collapses, the mask can 
be considered tight. 


After the mask has been worn, it 
should be cleaned and sterilized before 
being placed in storage. 

Masks are best stored in separate 
containers, preferably in cool, dark 
places, and never in close proximity to 
steam pipes. A good mask, given proper 
care, should have several years of serv- 
ice life. 

Canisters. Canisters as they are re- 
ceived (sealed) from the manufac- 
turer, will last about two years with- 
out serious deterioration if kept at an 
even temperature in air having a rela- 
tive humidity of 40 to 60 percent. 

Canisters that have been used but 
not exhausted can be used again if their 
openings are tightly closed and they are 
stored under proper conditions. A rec- 
ord should be kept of the time that 
each canister has been used, to give an 
approximate idea of its remaining life. 
In any case, however, a person using 
an old canister should enter the con- 
taminated atmosphere cautiously so 
that he will have ample warning if his 
canister has become useless. 


Resuscitation. Whenever workmen 
are likely to be exposed to noxious 
gases, it is most important that some, 
if not all, of them should be capable 
of applying the Schaefer prone-pres- 
sure method of artificial respiration. By 
the prompt and proper application of 
this treatment the lives of victims of 
even severe cases of gas poisoning can 
often be saved. 

A valuable auxiliary in the treatment 
of gas-poisoning cases is the inhalator, 
an instrument for administering to the 
victim oxygen containing 5 to 7 per- 
cent carbon dioxide. The carbon diox- 
ide in this mixture stimulates respira- 
tion and the oxygen provides a much 
more effective restorative than ordinary 
air. The timely use of this instrument, 
plus artificial respiration when breath- 
ing has ceased, has saved many thou- 
sands of lives. 
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New Pocket Transit Com- 


bines Functions of 
Several Instruments 


Light-weight instrument is for use of engineers and 
geologists doing reconnaissance work—serves as com- 
pass, transit, level, clinometer, sextant, and alidade 


EXCEL USEV! 





N the half-century since the con- 

ventional pocket transit was pat- 
ented there have been many changes in 
the scope and nature of the work of 
engineers and geologists in which such 
a portable instrument is useful. Many 
recent developments (such as the use 
of aerial photographic maps, surveys in 
geophysical prospecting, etc.) have re- 
sulted in a desire for an instrument 
possessing the same element of porta- 
bility, at the same time providing a 
wider range of usefulness. This article 
describes a new instrument resulting 
from 14 years’ experiment and de- 
velopment that performs the functions 
of a compass, transit, level, hand-level, 
clinometer, Abney level, bubble sex- 
tant, and plane-table alidade. It is 
called the “Suverkrop Transit.” 

Compasses heretofore have consisted 
of a sight fixed to a case in which a 
magnetic needle is free to turn through 
360°. In such instruments means are 
provided for reading the angle turned 
by the needle. They are calibrated so 
that the angle made by the needle is 


By LEW SUVERKROP 
Petroleum Engineer and Geologist 


zero when the sight is directed to the 
north. The magnetic azimuth of a 
course through the sight of such an in- 
strument is the angle turned by the 
resting needle from zero. The new in- 
strument embodies a different princi- 
ple. The case is not fixed to the sight, 
but may be rotated. Means are pro- 
vided for reading the angle turned by 
the case. The instrument is calibrated 
so that the angle reads zero when the 
sight is directed to the north and the 
free needle coincides with an index 
within its case. The magnetic azimuth 
of a course through the sight of the 
new instrument is the angle necessary 
to turn the case in order to bring the 
resting needle to the index. In its es- 
sentials, the instrument consists of 
three parts: (1) a trough compass that 
may be provided with a level, (2) a 
sight rotatably attached to the trough 
compass, and (3) means of measuring, 
with respect to the axis of the trough 
compass through the index, the rota- 
tion of the sight. 

Construction of the instrument is 
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has an E.M. from Michigan School of 
Mines—Prior to becoming associated 
with the petroleum industry in 1921 
he was a mining and mechanical 
engineer and at one time was with 
the U. S. Army Engineers—He helped 
develop and use sound ranging 
equipment for locating enemy artil- 
lery, the apparatus from which our 
present-day seismograph was de- 
rived—From 1921 to 1924 he was 
with the U. S. Bureau of Mines Petro- 
leum Division, later taken over by 
U.S.G.S.—He was inspector with the 
California State Division of Oil and 
Gas, 1924-1925—Since 1925 he has 
been a consulting engineer and geol- 
ogist, making his headquarters in 
Bakersfield California. 
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such that a 3-power telescopic sight is 
provided with which the object is 
viewed by the observer’s right eye. 
With his left eye at the other eye-piece 
the observer simultaneously obtains a 
view of the magnetic needle and the 
level in the compass trough or “case” of 
the instrument. This is revealed by an 
accompanying illustration that shows a 
full-size cross-section of the instru- 
ment when folded. It will be noted 
that light entering the bottom of the 
case is transmitted upward (along the 
vertical axis) through the transparent 
inside level, passes the end of the com- 
pass needle, and is then transmitted 
(via the horizontal axis) through two 
mirrors into the eye of the observer. 
The impression given the observer from 
these two individual views is that of a 
single view in which he sees the distant 
object intersected by cross-hairs and 
overlain but not obscured by a clear 
view of needle and level. Simultane- 





Cross-section of instrument when 
closed. The arrows indicate the lines 
of sight from each of the observer's 
eyes when the instrument is open 
and in use 












ous viewing of object, cross-hairs, 
needle, and level therefore is automatic. 
This is largely responsible for the ac- 
curacy and rapidity with which mag- 
netic azimuth may be determined by 
use of the new instrument. 


The two viewing tubes (sight and 
“level tube”), fitted with eye-pieces, 
rotate as a unit about the horizontal 
axis. A vertical circle and vernier are 
provided with which the vertical angle 
may be determined to ten minutes of 
arc. One of the two milled-head screws 
on the head of the instrument is for 
clamping against movement about the 
horizontal axis. The other is for the 
vertical axis. It will be apparent from 
the construction that vertical and 
horizontal angles are determined in one 
observation. 

In performing work for which such 
an instrument ordinarily is used, hori- 
zontal angles are usually of most im- 
portance. A unique device permits easy 
reading of these horizontal angles. Two 
concentric disks (one divided in tens 
of deg. and the other in single deg.) 
are rotated by a simple train of gears, 
driven by the hollow column, which is 
free to rotate in the instrument case. 
This construction results in degree- 
divisions having a spacing equivalent 
to those of a circle several times the 
maximum dimension of the entire in- 
strument. A vernier is provided read- 
ing direct to ten minutes of arc. The 
accuracy of the gearing is consistent 





The view at the left is obtained 
through the left eye-piece when the 
instrument is plumb and the needle is 
at the target. The center view is ob- 
tained through the right eye-piece 
when the cross hairs are centered on 
an object. The view at the right is the 
impression given the observer result- 
ing from the individual views of left 
and right eyes obtained 
simultaneously 


with the accuracy of the reading in- 
dicated. 

The compass needle is new in design. 
It is supported near one end, thus the 
accuracy of the needle is approximately 
that of an ordinary compass twice the 
greatest dimension of the entire instru- 
ment. The effective accuracy is actu- 
ally much greater because of the design 
of the index used for determining when 
the needle is in the axis of the case, and 
because the needle is viewed under a 
magnifying glass. The needle has a low 
center of gravity, is provided with 
counterbalance, and is effectively air- 
damped by being made thin and wide. 

The circular level within the case is 
unusual, it being provided with two 
moving elements (a bubble and a ball), 
which operate on surfaces of different 
radii of curvature. The ball indicates 
approximate level whereas more exact 
indications of level are obtained by use 
of the bubble. As swinging the vertical 
axis causes bubble and ball to move in 
opposite directions, the direction in 
which the axis must be moved to be 
made plumb is more readily noted. The 
construction gives, in small space, a 
combination of a “quick” and a rather 
precise level, facilitating the prompt 
and accurate plumbing of the instru- 
ment. 


When used as a hand (Locke’s) level 
or as an Abney level, the inside level 


A 





The instrument open for use 





is observed but the needle, of course, 
may be disregarded. For other pur- 
poses, including the adjustment of the 
instrument, an outside level is pro- 
vided, mounted on the head of the in- 
strument. Magnetic declination of any 
locality may be readily set-off on the 
instrument. This is done by means of 
a toothed pinion, provided with screw- 
slot, in the head of the instrument. 
This pinion engages with the toothed 
upper end of the hollow vertical spin- 
dle of the instrument. Once the decli- 
nation is set off, the head is clamped 
tightly to the spindle. 

The instrument is conveniently car- 
ried in its folded form in a leather case 
attached to the belt. To open the in- 
strument for use, the sight tube is 
moved to the right until the distance 
between the eye pieces suits the ob- 
server’s eyes and then the vertical circle 
is turned about the horizontal axis. 


One reason for the accuracy of mag- 
netic readings made with this instru- 
ment is the fact that the observer is not 
concerned with reading angles while 
making the observation itself. Angles 
are read after making the observation. 
This reduces the elements requiring at- 
tention during the observation and 
eliminates the possibility of ‘“fudging” 
angles, as when checking an observa- 
tion along a given course. When taking 
a sight for magnetic azimuth, the case 
is held in the left hand. The right hand 
holds the sight tube and directs it to- 
ward the object. The cross hairs are 
centered on the object and are kept 
centered on it during the entire ob- 
servation. The case is free to rotate 
about both vertical and horizontal axes 
of the instrument. The instrument is 
leveled by (1) swinging the case, with 
respect to the sight tube, about the 
horizontal axis, and (2) rotating the 
entire instrument, as a unit, about the 
axis of the line of sight. When the level 
indicates that the vertical axis is 
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‘Thisillustration shows Fast’s construction. 
| The load-carrying surfaces are protected 

from weat by a positive film of oil. This 

‘oil is kept permanently clean by the rock- 
Ging bearings, which make precise metal- 
"to-metal contact forming permanent dust 
Sand moisture-proof seals. There are no 
) perishable parts, grids, laminated plates or 
laminated pins... nothing to wear out... 
Snothing to need attention other than oiling. 


'Fast's Coupling on pump, Oklahoma Pipe 
ine Co., Maud, Okla. 


Fast's Standard and Floating Shaft Coup- 
lings, Great Lakes Pipe Line Co., Station 
15, Roland, Iowa. 





Yo. 6 Fast’s Coupling connecting 350 HP, 

- /0rpm Winton Diesel Engine to Prescott 

| ump, Great Lakes Pipe Line Co., Barns- 
Hall, Okla. 
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Fast’s Couplings connecting 250/500 HP, 3550 rpm Motors to Byron Jackson Pumps. Sinclair Texas Pipe Line Co., Troupe, Tex. 


LET YOUR PUMPING UNITS DO THEIR BEST 


When you buy good machinery—give 
it a chance to deliver the service built 
in by its makers, by equipping it with 
the 100% dependable couplings. 
Fast’s Couplings are installed in 
pumping stations serving thousands 
of miles of pipe lines . . . because 
engineers know that the best coup- 
ling obtainable, regardless of price, 
is the most economical to use. 
Fast’s Couplings have an earned 
reputation for lasting as long as the 


connected machines. Their depend- 
ability is the direct result of engi- 
neering and design features offered 
only by Fast’s. 

To eliminate coupling difficulties 
on pumps, on drill rigs, or in 
the refinery—specify genuine Fast’s 
Couplings. 


KOPPERS COMPANY 
BARTLETT HAYWARD DIVISION, 
BALTIMORE, MD. 


OTHER KOPPERS PRODUCTS FOR THE PETROLEUM FIELD: American Hammered Piston Rings... Purification 
Systems ... Gas Scrubbers ... Tar Acids... Light Oils... Tanks... Treated Timber . . . Water- 
proofing . . . Bituminous-base Paints . . . Built-up Roofs. 


FAST'S COUPLINGS 
R S pick 


. 
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plumb, the case is clamped against 
movement about the horizontal axis. 
Following this, the case is turned about 
the vertical axis until the needle coin- 
cides with the index within the case. 
The case is then clamped against fur- 
ther movement about the vertical axis. 
The observation having thus been com- 
pleted, the instrument is removed from 
the eyes for reading the vertical angle 
and the magnetic azimuth of the line 
of sight, thus completing the entire 
determination. 

It will be noted that the offset con- 
struction of the sight tube permits ob- 
servation of any vertical angle from 
zenith to nadir. In some high vertical- 
angle observations for magnetic azi- 
muth, the observer’s face restricts ro- 
tation of the case about the vertical 
axis, Such observations may be made 
with the telescope inverted, when 180° 
added to or subtracted from the indi- 
cated horizontal angle will give the 
actual magnetic azimuth. The vertical 
angle requires no correction. 

After a half-hour’s practice, those 
who have tried the instrument have 
found that magnetic bearing of a 
course can be repeatedly taken and read 
within a fraction of a degree. The time 
required for a combined observation 
(vertical angle and magnetic azimuth) 
is less than that of the conventional 
style compass with which one obtains 
only a comparatively rough reading 
of azimuth alone. 

Dip-and-strike determinations may 
be made in several ways: (1) A single 
dip “shot” gives the dip and the azi- 
muth of the dip (90° from the strike). 
(2). The instrument may be held at 
eye-level and the sight tube rotated in 
a plane at right angles to the strike of 
the beds until the axis of the sight tube 
is parallel to the bedding. This gives 
the dip. The strike of the beds must 





Top—tThe instrument mounted on a 
tripod for use as a transit. Bottom— 
Closeup showing a reading of 
horizontal angle 





then be determined by a separate ob- 
servation. (3) The case of the instru- 
ment may be applied directly to a bed- 
ding plane for the purpose of deter- 
mining dip and the direction of strike. 
The latter’s magnetic azimuth must 
then be determined in a separate ob- 
servation. (4) The dip and strike of a 
hanging wall of rock can be deter- 
mined by applying the sight tube to the 
rock surface and observing level and 
needle from beneath the case, through 
the transparent inside level. 


When used as a transit or as a plane- 


table alidade, the sight tube is removed 
from the head of the instrument and 
is replaced in an inverted position on 
the opposite side of the head to that 
which it ordinarily occupies. In this 
way, the line of collimation may be 
made to intersect the vertical axis of 
the instrument. A screw-hole in the 
bottom of the case is provided for at- 
tachment to a light tripod, either with 
or without a ball-and-socket leveling 
top. In reconnaissance work there are 
many occasions when the instrument 
may be advantageously leveled on a 
rock, fence-post, or other firm sup- 
port. When properly leveled on any 
firm support, horizontal and vertical 
angles may be turned-off with this in- 
strument as‘ with any other transit. 


This reversal of the sight tube in the 
head makes the instrument balance and 
stand firm on the plane table without 
additional support. In this service, the 
vertical-axis clamp screw is kept tight- 
ened after having turned the horizontal 
axis so that it is perpendicular to one 
of the sides of the case. This is easily 
accomplished by means of the hori- 
zontal-angle indicator when the mag- 
netic declination set-off on the instru- 
ment is known. The squared end of the 
case may be used with a straight-edge 
so that the instrument forms its own 
parallel rule. One of the straight edges 
of the case is divided into inches and 
twentieths. The telescope is provided 
with stadia- as well as cross-hairs. The 
combination of these features makes 
the instrument a self-contained alidade 
with which most reconnaissance plane- 
table surveying may be easily and 
quickly executed. 

The fields of usefulness of the in- 
strument include petroleum, civil, and 
mining engineering, various military 
uses, forestry, and scientific work such 
as geophysics and geology. 





Left—Using the instrument as a plane table alidade. Center—Using the instrument as a clinometer. Right—Making an 
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observation for magnetic azimuth 
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J&L Siecisionbilé- GILMORE WIRE LINES KEEP DRILLING 
CREWS HAPPY WITH SAFETY AND EFFICIENCY * * © ° 





BYou can depend on J&L Gilmore Wire Lines to keep your drilling operations working effi- 
iently and economically because they have the strength, flexibility and abrasion-resistance 
ostand up under hard continuous service. They are made of J&L Controlled Quality Steel 
n the newest wire rope making machines which work to a tolerance of 1/1000 of an inch. 

When you need wire lines for your oil field equipment, specify J & L Precisionbilt. 


= J&l PILOTS THE COURSE OF 
Write today for your copy of our catalog on J & L Precisionbilt Gilmore Wire Lines. CONTROLLED QUALITY IN STEEL 


ONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 


GILMORE WIRE ROPE DIVISION 
PITTSBURGH, PENNSYLVANIA 





J& L— PARTNER IN PROGRESS TO AMERICAN INDUSTRY 
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A hand-operated cleaning device 
that rotates and is moved 
along the pipe 





By 
C. M. TAYLOR 


Vice-President, The Lincoln 
Electric Company 


The Use of Arc-Welding in 


Reconditioning Pipe Lines 


Fill-in of pits when corroded area is small; half- 
soles of good pipe welded over large pitted areas, 
are accepted methods of repairing pipe 


HE life of pipe buried in the 

ground depends principally upon 
how well the pipe is protected, if at all, 
by paint and wrapping and upon the 
corrosive properties of the soil contact- 
ing the pipe. 

Under ordinary soil conditions, prop- 
erly protected steel pipe usually lasts 
20 to 30 years before replacement or 
reconditioning is necessary. Because the 
corrosive properties of soils vary so 
widely, however, even along the same 
pipe line, many maintenance depart- 
ments find it advisable to conduct a 
systematic program of leakage tests, in- 
spection, and repair at all times, re- 
gardless of the length of service of the 
line. 

Various methods are used today to 
repair corroded pipe. 


Repair of Oil Pipe Lines Under 


Pressure 


Ordinarily, oil lines can be recondi- 
tioned by means of arc-welding with- 
out interrupting the service of the line. 
The line is kept operating under nor- 
mal pressure, avoiding shutdown losses 
and, moreover, precluding the _possi- 
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bility of gas pockets that might be 
encountered in an empty or partly- 


filled line. 


The first operation involves uncov- 
ering the line, a section at a time. A 
trencher is generally used, supple- 
mented by spading, to remove the dirt. 
Sections ranging in length from a few 
hundred feet to one or two miles are 
uncovered, the amount depending upon 
the length of the line to be recondi- 
tioned, the terrain, etc. 


All dirt, rust, and scale are then re- 
moved from the pipe. One type of 
cleaner is a hand-operated device that 
rotates and is moved along the pipe, 
scraping off all foreign material. When 
long sections of line are uncovered, a 
gas-engine-driven cleaning machine 
that rides the pipe is generally em- 
ployed. Often two cleaning machines 
are used, one following the other, to 
assure the complete removal of all rust 
and scale. To further clean the pipe, it 
is often washed by gasoline after the 
scale and rust have been removed. 

Careful inspection, aided by a 
pointed hammer, reveals the pits and 
corroded areas. The inspector employs 














C. M. TAYLOR 


graduated from Western Reserve 
University in June, 1916—Went to 
work for The Lincoln Electric Com- 
pany immediately following gradua- 
tion and remained until the summer 
of 1917, when he entered the Air 
Corps Service — Returned from gov- 
ernment service in January, 1919— 
His first position was as clerk in the 
production department, then time 
study department, assistant superin- 
tendent, superintendent, and in 1928 
vice-president in charge of sales— 
Serves on the board of directors of 
The Lincoln Electric Company. 
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Equipped with new flat side 
rings, Lane-Wells Packers pro- 
vide the following advantages: 


GREATER FLEXIBILITY 


CAN BE RUN EASIER 


LARGER CIRCULATION AREA 
REDUCES SWABBING ACTION 


EXTRA LARGE SLIP AREA 


INSIDE DIAMETER SAME AS 
TUBING 
Lane-Wells Packers are used 
throughout the world. Stocks 
are maintained in all Lane- 
Wells Branches. Send for the 
new PACKER Bulletin that gives 
you complete details. 














a pit gauge to determine the depth of 
the corroded areas. If the pit is deeper 
than 10 to 15 percent of the wall 
thickness, it is repaired, Pit holes are 
chalked by the inspector. 


If the chalked pit holes are not too 
numerous, they are filled by weld metal. 
In welding pits, care should be taken 
to avoid burning through the pipe or 
maintaining the arc too long in one 
spot. Pits filled-in by this method may 
vary in size to areas of almost a square 
foot. Often more than one layer of 
weld metal is required to build-up the 
corroded spot flush with the pipe. Elec- 
trodes, either 4 in. or ;; in. (the lat- 
ter for overhead welds), are generally 
used. When corrosion is more exten- 
sive, it is usually advisable to weld-on 
sections of new steel, either half way 
or all the way around the worn pipe. 
The following procedure is used by one 
large company. 

Half-soles are cut in desired lengths 
from new pipe of the same diameter as 
the pipe being repaired, or are rolled to 
proper shape from new steel plates 
about %-in. thick. These are then 
clamped and tack-welded in place. 
After tack-welding, the clamp is re- 
moved and the half-sole is lap-welded 
along both longitudinal and girth 
seams, providing a jacket that is per- 
manently tight. 

If there are leaks in the old pipe 
through which oil is escaping, a gas- 
ket may be placed over the hole after 
which the half-sole plate is fitted over 
the gasket to shut-off the oil until 
welding is completed. 

Two beads are recommended for 
these welds. The first bead is run with 
7s-in. electrode, the second with }4-in. 
or 4-in. electrode. A combination of 
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these two beads results in a perma- 
nently leakproof joint. The girth welds, 
(vertical and overhead), are usually 
made with ;;-in. V electrode. 

If pipe at collars, or couplings, is 
not in very bad condition, showing 
only minor leakage, both sides of the 
collar can be lap-welded to the pipe. 
These girth welds are usually made 
with ;';-in. V electrode. 

When leakage at collars is serious, 
the collar is usually jacketed with steel 
half-soles, cut from new pipe. This re- 
quires two half-soles cut from the same 
size pipe as the line itself, plus a sec- 
tion about 2 in. wide due to the extra 
diameter of the collar. The half-sole 
jacket can also be cut from the next 
larger size pipe. The ends of the collar 
jacket can then be heated with a cut- 
ting torch and hammered down to fit 
against the pipe adjacent to the collar. 
Girth lap-welds are then made. 

After welding on the line is com- 
pleted, a protective coating of paint is 
usually added and, in some instances, 
the line is wrapped for further protec- 
tion. It is then relaid in the ditch and 
covered. 


Oil Lines Repaired Out of Service 


Under extreme conditions when the 
effects of corrosion make a complete 
overhaul necessary and require replace- 
ment of considerable pipe, the work, 
of course, will be done with the line 
out of operation. The work is much the 
same as for repairs made when the line 
is in operation except for replacing new 
sections of pipe that are welded into 
the old line. When a considerable 
stretch of line is to be replaced, the 
new pipe is placed on dollies and welded 
into sections about 80 ft. long, and 
then welded into the existing line. 





Small pitted areas are filled with weld 
metal. These workmen are removing 
scale from the pipe to disclose 
corroded spots. Note half-sole 

on bottom of pipe 





Corrosion of the pipe is usually three 
to four times as bad on the bottom of 
the pipe as on the top half. Because of 
this, most companies turn the pipe over 
at the time of reconditioning so that 
the former top will be the bottom of 
the line when it is relaid. This is done 
when the old screwed couplings are to 
be welded to the pipe and especially in 
cases when the condition of the pipe is 
bad and when there are not too many 


bends. 
Repair of Gas Pipe Lines Under 


Pressure 


Many natural gas pipe lines are re- 
paired in service under full pressure by 
a procedure similar to that described in 
the repair of oil lines. Welding under 
pressure is considered safer than weld- 
ing a line that is full of gas without 
pressure, because under this latter con- 
dition, explosive mixtures of gas and 
air might be encountered. 

When small leaks are encountered, 
a quick bead can be run over the leak 
to stop it, then a permanent weld made. 
If the leak is bad, it is patched by weld- 
ing a jacket to the pipe. As a precau- 
tion, it is advisable to have a shovel- 
ful of loose dirt and a gas-fire extin- 
guisher nearby when welding under 
leaky conditions. 


Repairing Gas Lines Out of Service 


Many companies find it necessary in 
repairing gas lines to recondition the 
couplings as well as the pipe. In this 
case or when the line is to be given a 
complete overhaul, service on the line 
is discontinued. There are two general 
practices used in reconditioning lines in 
this manner. 

Some companies do their recondi- 
tioning work at a central plant, others 
do it along the pipe-line right-of-way. 
The procedure used in each case is vir- 
tually identical. When the central 
plant method is used, the worn sections 
of pipe are usually replaced by new or 
reclaimed pipe as soon as they are re- 
moved, thus requiring a stock of re- 
placement pipe. 

Following is the procedure used by 
one large gas company in a complete 
reconditioning job in which all work 
was done along the right-of-way. The 
particular case is that of a 16-in. line, 
25 miles long, originally laid in 20-ft. 
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lengths joined by couplings. The line 
was laid about 25 years ago. 

The exact location of the pipe was 
determined by means of rods forced 
into the ground. The route was marked 
by stakes and a trencher was used to 
remove the earth fronr‘above the pipe. 
The pipe was then difted clear of 
the ditch and supported: by means of 
timbers that straddled the ditch. The 
coupling bolts were cut with a cutting 
torch and the pipe sections placed on 
one side of the ditch. Dirt, scale, and 
rust were removed from the pipe by a 
crew of four men. Most of the clean- 
ing was done by pounding with ham- 
mers, Corroded areas were dug out by 
an inspector who used a pointed ham- 
mer and chisel and encircled the bad 
spots with chalk marks. 


As a part of the work, this particu- 
lar line was welded into 80-ft. sections 
and then coupled. The joining of the 
20-ft. sections was by the usual firing- 
line method of pipe welding. In other 
words, the sections were mounted on 
dollies, back-up rings were inserted 
into the ends, and the pipe was then 
lined-up and tack-welded to the ad- 
jacent section. The finished roll weld 
was then made with two passes. 


The 80-ft. sections of pipe were 
placed on dollies so that the pipe could 
be turned to expose the corroded areas 
to be welded. The size of the corroded 
areas varied from spots about 1 in. in 
diameter to large areas 1 ft. long and 
nearly 1 ft. wide. (In the case of large 
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Deep pit that has been covered by 
filler rods welded to the pipe 
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areas, some companies use patches 
rather than fill in with weld metal.) 

The welding procedure consisted of 
laying weld metal with %-in. elec- 
trodes, welding in the down hand po- 
sition. Use of electrodes of this size, at 
currents of 300 to 350 amp., speeds-up 
the job. In some cases, when corrosion 
is excessive, the entire 20-ft. section 
of pipe may be replaced by--new pipe. 
In the case of this particular line, ap- 
proximately 114 miles of replacement 
pipe were required for the 25 miles of 
line. 

As each 80-ft. section of the pipe 
was completed, it was tested to a pres- 
sure 25 percent greater than the maxi- 
mum service pressure to which the line 
will be subjected. The stress test was 
followed by a pressure-drop test to in- 
sure freedom from leakage. 


An old threaded coupling covered by 
new steel plate. On the right, new 
steel plate has been added all around 
the pipe. On the left, the half-sole 
has been applied only on the 
bottom of the pipe 





In those sections of the line where 
corrosive conditions were most severe, 
the pipe was given a protective coating 
of rustproof compound such as bitu- 
minous paint. 

The 80-ft. sections of pipe were then 
joined by the old couplings, using new 
rubbers and new bolts, and the pipe 
lowered into the ditch and covered. 


Repair of Gasoline Pipe Lines 


On a 10-in. gasoline line recondi- 
tioned in the Mid-Continent area, the 
pipe was repair-welded under 600-lb. 
pressure. Badly corroded areas were 
half-soled as outlined previously. When 
corrosion was spotty, the pits were 
filled by weld metal. In order to min- 
imize heating of the gasoline where pits 
were deep, they were covered with one 
or more lengths of bare rod, tack- 
welded across the pit and then welded- 
over. 

The procedure followed in this work 
was to remove the scale thoroughly and 
expose sound metal; then determine the 
amount of metal required to fill the 
area. When the corrosion is not severe 
one or two filler rods may suffice. When 
the area is quite large, several rods may 
be required. In either case, the rods are 
tacked in place, then welded over, 
making a reinforcing weld. This 
method is effective when pits are deep 
and eliminates the possibility of burn- 
ing-through. 
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General view of Glacier Production 


Company's 4400-bbl. refinery at 
Cut Bank, Montana 








Montana Refinery Provides Processing 


Facilities for Cut Bank Crude Oil 


New 4400-bbl. plant will process oil for several producing 
companies and relieve a situation made acute by a loss of 
Canadian markets since development of Turner Valley field 


OMPLETION of Glacier Produc- 
tion Company’s new refinery at 
Cut Bank, Montana, is a development 
of major importance in Montana’s 
growing petroleum industry. This 
project at Cut Bank is attracting wide- 
spread interest by reason of its per- 
formance. Constructed by Bechtel- 
McCone-Parsons Corporation of Los 
Angeles, the refinery was designed to 
have a charge capacity of 4400 bbl. 
per day when producing gasoline, trac- 
tor fuel, and locomotive fuel oil. Data 
from test runs show 75 percent recov- 
ery of finished gasoline having an oc- 
tane number of 75 and an end point of 
385° F., and 20 percent fuel oil (150 
SSF at 122° F.), with gas and loss re- 
stricted to 5 percent. Cut Bank crude 
oil, obtained from sands at a depth of 
2900 ft., is a 37-39° A.P.I. gravity 
oil substantially free of solids and 
water. 

Processing is accomplished in a con- 
tinuous operation from crude storage 
to finished storage without intermedi- 
ate rundown, eliminating extra han- 
dling and possible causes of deteriora- 
tion. Unusual combinations of modern 
process equipment have been employed, 
not only to produce a highly satisfac- 
tory yield, but also to provide flexi- 
bility enabling the refiner to meet a 
variety of product specifications. This 
requirement was established because 
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the Glacier Production Company re- 
fines for several marketers. 


Market Situation Responsible for 
Construction 


Glacier Production Company is es- 
sentially a public utility, supplying 
fuel gas distributed through its own 
lines to Helena, Butte, and other Mon- 
tana communities. It is wholly owned 
by the Montana Power Company. 
While engaged in developing natural 
gas reserves in the Cut Bank field dur- 
ing 1932, Glacier’s activities led to the 
discovery of oil, an eventuality that 
caused the company to enter the petro- 
leum business as a producer. At pres- 
ent the Cut Bank field yields 56 per- 
cent of Montana’s entire production, 
and Glacier wells produce one-third 
of the Cut Bank total. Independent 
producers are also active; prior to 1937 
their output (and Glacier’s) was sold 
to Canadian refiners. In that year, 
however, development of production 
in the Turner Valley field in Alberta 
had increased until this field’s crude 
oil volume was sufficient to meet Cana- 
dian refining requirements, and north- 
ern Montana producers lost their ex- 
port outlet. 

Faced by a serious economic prob- 
lem, Glacier found a solution by 
studying the marketing situation then 
existing in Montana. Although a por- 


tion of the crude oil produced in the 
state had been sold in export, one- 
third of Montana’s gasoline require- 
ments were being obtained from re- 
fineries in Wyoming, California, and 
the Mid-Continent. This potential lo- 
cal market for finished products from 
Cut Bank crude oil was the principal 
factor in Glacier’s decision to build the 
newly-completed modern refinery. 


Agreement to Refine for 
Socony-Vacuum 


Following the loss of the Canadian 
market, a group of independent pro- 
ducers at Cut Bank pooled their in- 
terests and made arrangements to sell 
their output to the Socony-Vacuum 
Oil Company. The latter company had 
been considering the erection of a simi- 
lar refinery, but with construction un- 
der way on Glacier’s plant, it was de- 
cided that a duplicate investment 
should be avoided. An agreement was 
executed whereby Glacier refines to 
Socony-Vacuum’s specifications and 
holds this company’s finished prod- 
ucts in separate storage for delivery 
as required. 

This consolidation of activities 
proved beneficial to all parties con- 
cerned, for it brought about economic 
stabilization of the crude oil situation 
at Cut Bank. From Glacier’s stand- 
point, expansion of capacity allowed 








installation of the most modern proc- 
esses and facilities, and permitted a 
layout of sufficient size to provide low 
operating costs. 

Constructed in two stages, the origi- 
nal plant, planned to handle only Gla- 
cier’s own crude, was designed to proc- 
ess 1650 bbl. per day. Construction on 
the initial units began in March, 1939, 
and this part of the plant has been in 
Operation since June 29, processing a 
volume consistently in excess of the 
daily 1650 bbl. planned. Completion 
of additional facilities now results in a 
4400-bbl. refinery, producing straight- 
run gasoline, composite gasoline, trac- 
tor fuel, and locomotive fuel oil. The 
initial plant was shutdown for tying-in 
added equipment, and operation was 
resumed at full capacity September 20. 


The Refinery 


The Glacier Production Company’s 
refinery at Cut Bank consists of a crude 
oil distillation unit, a 2-coil selective 
Dubbs cracking unit, a catalytic pol- 
ymerization plant by Universal Oil 
Products Company, a Perco sweeten- 
ing unit and ethylizing equipment as 
the basic processes, together with all 
necessary auxiliary apparatus, and ade- 
quate storage and loading facilities. 

Process design supplied by Univer- 
sal Oil Products Company was fol- 
lowed in the construction of the Dubbs 
cracking unit and the polymerization 
plant, which processes are licensed to 
Glacier by Universal Oil Products. The 
Perco treating plant was constructed 
in accordance with process design, 
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specifications, and drawings provided 
by the licensor of this process, Perco 
Incorporated. The ethyl-blending 
plant, licensed by the Ethyl Gaso- 
line Corporation, was built to that 
company’s specifications. 

Prior to construction of the new 
refinery, Glacier had in operation at 
Cut Bank a modern absorption plant 
producing natural gasoline. Office, 
dwelling, and shop facilities main- 
tained at this plant, as well as steam, 
gas, water, and other utilities were 
available for use by the refinery, 
thereby effecting economies in instal- 
lation and operating costs. 

Plant Performance Features 

Desired performance features of the 
Glacier plant were established at the 
outset. The refinery was built to meet 
specific requirements growing out of 


The control room, hot-pump room, 
and cold-pump room are housed in 
this insulated steel building 





the processor’s individual situation, as 
dictated by his marketing arrange- 
ments. 


The first essential was to erect a 
plant capable of producing a maximum 
yield of high octane gasoline, together 
with other readily salable products. 
Operating data show this requirement 
has been fulfilled in a highly satisfac- 
tory manner. Second, the refiner 
sought efficient and economic opera- 
tion—an end attained by a variety of 
means, not the least of which is the 
flow arrangement permitting codérdi- 
nation of all operations necessary to 
produce finished gasoline in a single, 
uninterrupted run from crude storage 
through manufacture and then to fin- 
ished storage. 


Glacier serves several marketer-cus- 
tomers. It was necessary, therefore, to 
provide flexibility and close control. 
Products are made to meet various 
product specifications. This is accom- 
plished by the inclusion of a number 
of process units arranged to deliver a 
variety of product streams separately 
or concurrently. A large number of 
instruments and controls has been in- 
stalled, and flow through the plant is 
readily adjustable for the various prod- 
ucts. Treating equipment accommo- 
dates one stream or several streams as 
produced. 

In planning, provision for expan- 
sion was made at the outset. Thus, 
when the Socony-Vacuum contract 
was executed, Bechtel-McCone-Parsons 
Corporation engineers were able to add 
the necessary facilities with a mini- 
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We congratulate 


Continental Oil Company and Fain 


Drilling Company on their achievement. 

Once again, proper selection and 
careful control of drilling mud have 
proved their value in minimizing drill- 


ing difficulties. 


_ BAROID PRODUCTS 
Baroid Products have been used on 4 Q BAROID and COLOX-Extra Heavy Drilling Muds. * AQUAGEL-Trouble- 


Proof Colloidal Drilling Mud. * STABILITE-An Improved Chemical Mud 
Thinner. © BAROCO-An Economical, Salt Water-Resisting Drilling Clay. 
* FIBROTEX-For Preventing or Reg g Lost Circulation. * AQUAGEL 
9 for CEMENT-For Setting Casing and Restoring Lost Circulation. 
most of the world Ss deepest wells. st 2 * SMENTOX-For Reconditioning Cement-Cut Muds. * ZEOGEL-Special 
» Clay to be Used as a Suspending Agent When Salt or Salt Water is 
" Encountered. ¢ TESTING EQUIPMENT-For Drilling Mud Analysis and 
~ Control. BAROID WELL-LOGGING SERVICE — Formation Information 
etributer Through Mud Analysis. 


\ BAROID SALES DEPARTMENT / 


NATIONAL PIGMENTS & CHEMICAL DIVISION OF 
NATIONAL LEAD COMPANY 
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mum of changes. The present arrange- 
ment is such that at any time, addi- 
tional expansion can be made to pro- 
vide increased capacity, or for the in- 
clusion of future developments in the 
refining processes. When required by 
demand, a larger volume of polymer 
gasoline can be produced through the 
installation of butane-cracking facili- 
ties. The present polymerization plant 
with its stabilization equipment is of 
sufficient capacity to meet this later 
requirement. 


Quality was a prime essential. Proc- 
esses and equipment were to be the 
most modern and efficient available. 
In its operation the refinery employs 
the latest developments in distillation, 
cracking, polymerization, and treating. 
An inspection of equipment and work- 
manship reveals the excellence and per- 
manence of both. 


The contractor’s engineers and rep- 
resentatives of the process licensors had 
the benefit of close codéperation on the 
part of E. M. Parkin, Glacier Produc- 
tion Company’s refinery superintend- 
ent, enabling them to incorporate 
fully all the operating features desired 
by the refiner. 


Instruments and Controls 


Observation and regulation of tem- 
peratures and pressures throughout the 
process equipment are provided by cen- 
trally-placed instruments and controls 
on a panel in the main pump and con- 
trol house. Detailed operations of the 
entire plant can be watched closely at 
all times. 





Polymerization plant 
reboiler 


Recording temperature and flow 
controllers have been provided at all 
essential points. Recording potentiom- 
eters give continuous records of fur- 
nace outlet temperatures and indicating 
potentiometric points are provided for 
checking temperatures at important 
points throughout the refinery. Parsons 
double-duty, remote-control dropout 
valves have been installed so the en- 
tire plant may be shutdown from the 
control room. When manual control 
is desired, valve wheels extend into 
the control room from a number of 
oil and gas streams. Remote manual 
control by means of extension shafts 
permits close regulation of the reac- 
tion chamber drawoff valve and the 
light-oil furnace back-pressure valve, 
by means of highly-backgeared hand- 
wheels on the control panel. 


A few of the storage tanks. Storage 
capacity for crude oil and finished 
products is 500,000 bbl. 





Seasonal Demand Met by Storage 
Arrangement 


Montana refiners experience a fluc- 
tuation of demand for finished prod- 
ucts probably varying to a greater de- 
gree than that occurring elsewhere. 
Proper correlation of this highly sea- 
sonal market with the refinery’s steady 
production rate was made the subject 
of extensive study. The tankage plan 
adopted permits proportioned storage 
capacity for the various finished prod- 
ucts, allowing accumulation of stocks 
during the quiet winter months so that 
they will be available to satisfy the 
brisk demand in spring and summer. 
Adequate rundown tanks permit care- 
ful checking of products enroute to 
storage. Tankage for crude and finished 
products is in excess of 500,000 bbl. 


Refinery Operation 


When the plant was placed in opera- 
tion the contractor’s engineers and 
representatives of the process licensors 
codperated to train Glacier’s operat- 
ing crews. Operators of the Universal 
Oil Products Company’s organization 
directed the initial runs of the crack- 
ing unit and the catalytic polymeriza- 
tion plant. Initial operation of the 
treating plant was directed by qualified 
men provided by Perco Incorporated 
and the ethylizing equipment was 
placed in operation by a representative 
of the Ethyl Gasoline Corporation. 


The Bechtel-McCone-Parsons Cor- 
poration organization codrdinated op- 
eration of the processes and auxiliary 
apparatus involved, and supervised the 
initial runs of the refinery as a whole. 
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Alignment Chart for Estimating the Mean Effective 


Pressure and Piston Speed of an Engine 
By FRANK E. HANGS 


EXAMPLE 


2. Draw line through 500 r.p.m. and "a" to determine "b". 
3. Read 72 |b./sq. in. b.m.e.p. on line through 35 b.hp. 


EXCLUSIV 









































Given: 9 by 12 engine at 500 r.p.m., 35 b.hp. per cylin- and "b". 
der, 4 cycle. 4. Connect 500 r.p.m. with 12-in. stroke (left scale). 
1. Connect bore and stroke to determine "a". Read 1000 ft. per min. 
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This Indluihy of Outs 


AN INSIDE LOOK AT THE OIL INDUSTRY AND THE 
LOT OF THOSE WHO SERVE IT 


By NORTH BIGBEE 
Part 4— Concluded 


Revealing facts concerning wages, working hours, and working 
and living conditions of petroleum’s vast family of employees 


HE production head of one of the 

larger Mid-Continent oil com- 
panies was showing a party of officers 
of its eastern affiliate around the com- 
pany’s newest oil field. 


In keeping with the importance of 
the occasion, the company official had 
dressed in his best, with a new fall suit 
and overcoat to protect him from the 
chilling gusts of the first norther of 
the year. 


Up in the derrick it was, if any- 
thing, even colder. The derrickman 
had been fighting it out with the 
norther all morning on the thribble 
board. With each stand he racked, his 
hands got a little number and his nose 
a little colder. Warmly dressed as he 
was, he was shivering despite his ex- 
ertions as he pushed and tugged the 
last stand of drill pipe into place. 


Down below, the company official 
and his eastern friends looked pretty 
far away standing by the slushpit talk- 
ing to the toolpusher and some of the 
roughnecks. But it was the boilers that 
held the derrickman’s eyes. There was 
so much heat going to waste down 
there, and the driller wasn’t going to 
need him for a few minutes anyway. 
Why not go down and get warm? 

So picking his way carefully across 
the wet platform he unbuckled his 
safety belt and stepped around and 
onto the ladder. 

He hadn’t descended more than four 
or five rungs when the hand he was 
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This is the concluding arti- 
cle of the series, the purpose 
of which was to present to 
our readers an inside look at 
the oil industry and the lot 
of those who serve it. Of all 
the facts the study has dis- 
closed perhaps the most strik- 
ing are the prevailing high 
standard of working and liv- 
ing conditions and the liberal 
wage scales of oil employees 
compared with those of other 
industries. This excellent rec- 
ord—in which the industry 
and its workers may well 
take pride—probably ac- 
counts for the cordial rela- 
tions existing between em- 
ployer and employee in the 
petroleum industry. 

Preparation of this series 
has involved months of re- 
search on personnel relations 
in the industry. Many com- 
pany officials and field men 
were interviewed in the 
course of this work, and it 
was gratifying to find a ready 
willinaness to co-opverate in 
supplying factual informa- 
tion, in frankly discussing 
company relations, and in 
aiving freely of their time to 
the author. = __The Editor. 


























taking hold with slid suddenly across 
the slickened rung and then slipped 
off its side. Grabbing desperately with 
his other hand, he clawed the air as 
his overbalanced body fell backward 
and down. 

The company official and the other 
men below heard the agonized scream 
as he fell. Twisting crazily, his body 
landed heavily in the slushpit. 

There were several others closer to 
the slushpit than the company official. 
But it was he who acted. Plunging into 
the muddy mass of the pit, he fum- 
bled for the body of the unconscious 
derrickman and lifted the gray hulk 
up on his shoulders. Then he carried 
him to the boiler porch and helped re- 
vive him. 

By the time the man was able to 
talk again, the official had wiped off 
most of the slush he’d acquired in the 
rescue. When the derrickman began 
thanking him, the shivering produc- 
tion head dismissed his gratitude with 
a grayish grin. 

“Hell,” he said, “‘you’d have done 
the same for me!” 

Not long before this, the president 
of the same company had defined its 
policy in a statement that included the 
sentence, “Intimate and friendly rela- 
tions exist between the management 
and the employees.” This incident is 
only one of the more striking illustra- 
tions that the company practiced what 
it preached; and this is true through- 
out the oil industry. 
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Democracy of Oil 


In few industries but oil would a 
new vice-president and general man- 
ager of a big corporation appeal frank- 
ly to his personnel director for aid in 
trying to orient himself to his latest 
position, as did an oil company execu- 
tive recently. 

“T started to work as a bookkeeper 
for this company,” he told the per- 
sonnel head. “I’ve worked for it all my 
life, and now that I’m an executive, I 
still feel and think and make my de- 
cisions as I did when I was just another 
employee.” 

As the personnel man soon assured 
him, this feeling is not at all unusual 
for a petroleum executive. In fact, so 
many have come up year by year and 
job by job to positions of responsibility 
that they still see a problem from the 
employee’s angle first, and make their 
minds up on that basis. 

Or take the case of the organizing 
head of several of the largest companies 
in the oil industry. 

Paying an unprecedented visit to one 
of his corporation’s operating head- 
quarters, he wandered off after an 
hour or two with the company heads, 
who spent the rest of the day trying to 
find him. When they did find him, it 
was in the company’s research depart- 
ment, temporarily housed in the oldest 
building at the refinery plant. Here 
the financier had spent a very enjoy- 
able day with a group of young engi- 
neers, listening to them describe their 
research problems and their attempts 
to solve them. 

Incidents like these, true and carry- 
ing the salty tang of the industry, tell 
more about the informal and friendly 
relations existing in the oil business 
than many pages of discussion. Yet 
such anecdotes are common. Any oil- 
man can offer two or three favorites 
of his own to match or top these. 


But they constitute considerably 
more than merely amusing stories. 
They are the down-to-earth examples 
of the pervasive code of democracy 
under which the oil industry was born 
and under which it still operates. 
That’s a code of a kind that govern- 
ments do not create and courts can- 
not destroy. It is the one that has 
guided the oil business from its shoe- 
string beginnings to its present emi- 
nence. 

Indeed, so successful has been oil’s 
operation under this industrial phil- 
osophy that from “Colonel” Drake’s 
tin-cup triumph of 1859 through 
1930, the output of petroleum has far 
outstripped the production expansion 
of virtually all other minerals. Between 


1881 and 1930, for example, the out- 
put of oil increased three times as 
rapidly as that of copper, lead, phos- 
phate rock, or pig iron and about twice 
as fast as zinc or stone. During the 
post-war decade, moreover, when the 
rate of growth for many important 
minerals was retarded, crude petroleum 
output made its biggest gains. 


Even the depression slowed down for 
only two years the steady expansion of 
this relatively young industry. Resum- 
ing its upward trend in 1932, petro- 
leum has since continued to establish 
new records only to topple them the 
next year. Of a total production to 
date of approximately 22,300,000,000 
bbl., the industry has produced ap- 
proximately 96 percent since the birth 
of the current century and more than 
three-fourths since the last futile fusil- 
lade of the first World War. 


Such figures, impressive as they may 
be in themselves, nevertheless have a 
more important meaning for the stu- 
dent of industry. Essentially they are 
a tribute to the men who establish 
these records of progress by their work 
and planning, and to the industry 
whose opportunities were such as to 
attract men of so great capabilities. 
Fundamentally, then, the oil business’ 
remarkable attainments in four-score 
years are the result of a successful 
policy of industrial relations keeping 
pace with a naturally expanding de- 
mand, and offering rewards that far 
exceeded the industry’s early hardships. 
You may be sure Titusville, Pithole, 
and Babylon had their stories of sud- 
den wealth in oil just as fabulous in 
their way and in their day as subse- 
quent ones at Spindletop, Seminole, and 
East Texas. 


Two-Tour Days 


Not that there weren’t plenty of 
hardships. At the beginning of the in- 
dustry, the hours each employee worked 
varied somewhat, but the working day 
was prevailingly long. In some cases, 
men were kept at their tasks 18 to 20 
hours a day. 


Doubtless they had the same trouble 
as the darkey janitor in the later boom- 
town of Ranger. Each day he swept 
out two stores, all the offices in a three- 
story building, cleaned up two the- 
aters, the Western Union office, a dance 
hall, and a bath-house. He never 
worked less than 20 hours a day. 

“Don’t you ever stop?” an oilman 
asked him one day as he was hurrying 
on to his next job. 

““Nassuh,” was his grinning answer. 
“If I evah stops, I goes to sleep right 
now.” 

It was around 1890 when the oil in- 
dustry first established regular and 
definite hours. Refinery employees in 








general were put on an 84-hour week 
of 12 hours a day for seven days a 
week. Later this working schedule was 
reduced to a six-day week, although 
the 12-hour day was retained. 


It was in 1914 that employees in the 
24-hour continuous shift operations 
such as drilling, oil-lifting, pipe-line 
pumping, and refining first got away 
from the 12-hour shifts and (for most 
of them) seven-day weeks. By the 
close of the World War, the industry 
in general had cut its work week for 
these employees from 84 to 56 hours, 
or seven eight-hour shifts. 


This progressive move not only 
greatly increased the rest and leisure 
time of the men already employed but 
also resulted in the hiring of one-third 
more workers. By this change, three 
instead of two men were required for 
each 24-hour job. 


In field and pipe-line day mainte- 
nance work, some mechanics and labor- 
ers still worked seven 12-hour days 
for an 84-hour week in 1914. But 
many of them worked seven nine-hour 
days, or 63 hours. Those in refinery 
maintenance usually worked six nine- 
hour days or 54 hours a week. 


Up through 1920, however, 74 per- 
cent of all field employees worked 
seven days a week and 19 percent of 
these workers were on a 12-hour shift 
each day. Thus 14.1 percent of all 
such workers were on the job 84 hours 
a week. Nearly half, or 45.2 percent, 
worked 60 or more hours whereas over 
three-fourths, or 77.2 percent, labored 
more than 56 hours weekly. 


Even in 1928, nearly one-fourth, or 
23.2 percent, were on the job for 12 
hours a day, seven days a week. Those 
on a 60-hour week represented 51.9 
percent whereas those employed 56 
hours a week or less had increased from 
22.8 percent in 1920 to 45.2 percent 
in 1928. 


The trouble with most of the figures 
on wages and hours is the limited 
statistics in the earliest days of the oil 
business, which makes an overall pic- 
ture difficult to construct. In fact, the 
sketchy collection of information on 
the industry was about as restricted 
and elementary as the sampling prac- 
ticed at one of the pioneer coffeepot 
refineries of the East Texas field. 


This plant consisted of an old steel 
oil drum, set up horizontally on some 
bricks with a fire under it, and a cop- 
per coil immersed in an aged beer keg 
filled with cold water. Sampling was 
accomplished by running a little of the 
product from a spigot on the end of 
the coil into an old tomato can. The 
“refiner” then set the can up at a few 
feet’s distance and tossed lighted 
matches into it. If it burned, it was 
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gasoline. If it didn’t, it was kerosene. 

Prior to the National Industrial Re- 
covery Act, hours were progressively 
reduced by petroleum until the nor- 
mal schedules for most of the continu- 
ous shift operations were reduced to 
six eight-hour shifts or a 48-hour 
week. Under this plan a seventh man 
divided his time between each pair of 
24-hour jobs. Yet in spite of the 43 
percent reduction in hours worked per 
week (from 84 to 48) the employees 
still received more wages per week than 
in 1914. 

In the maintenance divisions, similar 
schedules of hours were introduced, 
making the eight-hour day, six-day 
week standard there also. Weekly earn- 
ings of employees were increased here 
too. 


Depression Crisis 


During the depression years after 
1929, the industry faced an unusual 
situation. With demand for products 
fairly well-sustained, prices for crude 
oil and refined products nevertheless 
declined to levels that reduced drasti- 
cally or eliminated entirely profits on 
operations for many of the companies. 





Part of this may be attributed to the 
discovery of several large flush pools 
and the difficulties of regulating their 
production. 


The discovery of the flush areas 
caused stagnation and consequent un- 
employment in many old pools, par- 
ticularly those in or near the stripper 
class or too far from tidewater. Many 
stories are told of the trek from the 
older fields to East Texas. One was of 
two operators who, broke and trying 
to thumb their way from an old boom- 
town to the new field, were passed up 


by a large truck filled with cement 
blocks. 


‘““That’s the last straw,” one of the 
oilmen moaned. “Even the sidewalks 
are moving to East Texas.” 


Due to the several causes, capital 
outlays for drilling in most fields and 
for plant extension were reduced and 
many of the companies introduced 
operating economies that they had 
deemed unimportant in the golden 
days. This reduced the total man-hours 
of labor in 1932 and early 1933. 


Faced with a surplus of employees 
during this period, one of the leading 





oil companies in California, devised a 
plan whereby a certain number of em- 
ployees (beginning with men of short 
service) would be placed on part time. 
This program soon spread to other 
companies and then was adopted gen- 
erally by American industry as the 
share-the-work program. 

The plan, although reducing the 
weekly wages of the individual em- 
ployee, enabled a far greater number to 
receive income of some sort during 
even the hardest times. Employers, of 
course, had their same unit labor costs 
except in instances where the hourly 
wage rates were cut. Many of the oil 
companies and operators, however, 
made no cuts in hourly rates during 
the 1929-33 slump, and others cut not 
more than 10 percent. In fact, the 
average reduction in rates for the 20 
largest companies was only 1.1 per- 
cent. This contrasted with other in- 
dustries, some of which reduced rates 
25 to 40 percent. 


Furthermore, a number of the oil 
companies, to make employment, 
pushed-through projects that normally 
would not have been undertaken for 
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some time. For instance, one company 
laid a second pipe line from one of its 
fields to the coast at a cost of $500,000 
a year and a half before it was sched- 
uled. This gave employment through- 
out one winter for 300 to 500 men, 
operating on a four-day week basis to 
spread the work, who otherwise would 
have been without jobs. The oil in- 
dustry as a whole showed a much 
smaller drop in employment during 
this period than most other mining in- 
dustries. 


Liberal Wage Increases 


Then came the NIRA and the oil 
code. Under the code (promulgated in 
August and September, 1933) uniform 
maximum working hour limits were set 
at 36 hours average per week in pro- 
duction, pipe-line transportation, and 
refining. This was under a plan of not 
more than 72 hours work for any two 
weeks, 


Not only did oil employers in gen- 
eral fall into line by putting the pre- 
scribed hours immediately into effect, 
but many, who had gone through the 
depression years to September, 1933, 
without cutting hourly wage rates, 
even increased these at once through 
voluntary action. Boosting these by an 
average of 29 percent, they restored 
total weekly earnings (as computed 
for May, 1934) to within 19 percent 
of 1929 levels. This was despite a 32 
percent reduction in hours worked per 
week during the five-year period in 
production, pipe line, and refining. 

With the collapse of the NIRA and 
with it the oil code, many of the em- 
ployers voluntarily retained the shorter 
working schedules of the code. In fact, 
government figures for 1934 show that 
32.2 percent of oil employees worked 
less than 36 hours a week, and 55.1 
percent more worked from 36 to 44 
hours a week. Only 12.7 percent 
labored 44 hours a week or longer. 

~The higher hourly wages also were 

retained, while the employees received 
the benefit of lowered living costs. 
Considering that the cost of living in- 
dex in 1934 was only 80 percent of 
1929, real wages were established in 
1934 at 107 percent of 1929 levels. 


From 1934 to 1939, further in- 
creases have been made by the petro- 
leum industry in both hourly wage 
rates and actual weekly wages amount- 
ing to an additional 25 percent for 
each. These increases have considerably 
more than offset the simultaneous rise 
of 6 percent in the cost of living index. 

The oil business’ liberality in wage 
increases in the last 25 years and its 
generally advanced program of indus- 
trial relations indicate that the oil in- 
dustry has always been progressive and 
advanced in its thinking beyond av- 
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erage American industry. An old-time 
roustabout and pumper, who rose step 
by step to become chairman of the 
board of one of the larger oil corpora- 
tions, told the writer the other day, 
“Tl never forget my first raise. I was 
making $45 a month as a pumper and 
they finally raised me to $50. It seemed 
to me like all the money in the world.” 

As H. H. Anderson, who was chair- 
man of the labor sub-committee of the 
Planning and Co-ordination Commit- 
tee during oil code days, recently 
summed up oil’s current labor record 
before the Temporary National Eco- 
nomic Committee: 


“Compared to other reported indus- 
tries, the average hourly rates in the 
production, refining, pipe line, and 
wholesale marketing branches are 
amongst the highest, the normally 
scheduled hours are low and their 
week-to-week regularity—as indicated 
by actual hours worked — is almost 
level. 

“The average weekly earnings are 
virtually the greatest. No other large 
industry can show steadier employment 
at such high wages, more regular de- 
livery of full pay envelopes, or more 
generous distribution of supplementary 
employee benefits. Few industries enjoy 
greater friendliness and codperation be- 
tween employers and employees. 


“The petroleum industry is proud of 
its record as job-creator and of the 
high standards of employment and em- 
ployee relations that it has developed 
without pressure from labor and with- 
out adverse cost increases to con- 
sumers.” 

And, as Mr. Anderson further re- 
ported, weekly earnings in the produc- 
tion pipe-line and refining divisions 
have been raised 60 percent since 1914 
whereas hours worked per week have 
been reduced 43 percent. Hourly wage 
rates have been increased an average 
of 180 percent, and two and one-third 
men are now working where but one 


worked before. 


Consumer Protected 


All this has been done in the last 25 
years. At the same time, the cost of 
gasoline, the principal petroleum prod- 
uct, to the consumer has been reduced 
by more than one-half. As for real 
earnings, petroleum was the only in- 
dustry among comparable ones that 
paid its average worker more in 1938 
than during the boom days of 1929. 

“And,” as Mr. Anderson adds, “‘the 
petroleum industry has not been satis- 
fied with mere job-creation — it has 
consistently led in bringing shorter 
hours, higher earnings, and safer work- 
ing conditions as well as greater op- 
portunity and economic security to 
workers. Wage and hour and employ- 





ment data published by various gov- 
ernment bureaus or available from 
other sources give incontrovertible evi- 
dence of the outstanding fair treat- 
ment being received by employees in 
the petroleum industry.” 

That’s a record in which the oil in- 
dustry and every member of it can 
share with pride. 

In fact, oil was so far ahead of in- 
dustry in general that its refining and 
pipe-line divisions were already well 
below the maximum-hour provisions of 
the Fair Labor Standards Act adopted 
in 1938. Consequently, the act has had 
little effect in increasing employment 
in these branches of the industry and 
naturally only a moderate increase can 
be expected in the future. 


As for production, although a num- 
ber of larger employers in the produc- 
ing division, as well as some drilling 
contractors, already were under the 
labor act maximum, others still worked 
their men 56 hours a week. To con- 
form with the 44-hour maximum pro- 
visions, the latter firms have had to 
hire a considerable number of addi- 
tional workers, and this has stimulated 
employment. 


Further increases in the total of men 
employed in production are also due 
with the reduction in the second year 
to 42 hours, and again after two years 
when the work week will be limited to 
40 hours. 

As Corrington Gill, assistant com- 
missioner of the Works Progress Ad- 
ministration, points out in his preface 
to the government study, Petroleum 
and Natural Gas Production, ‘‘The 
long-time trend shows a notable reduc- 
tion in the length of the work day and 
the work week, and this reduction has 
been an important factor in maintain- 
ing and expanding employment in the 
industry.” 


Four-Day Week 


Many workers in the industry have 
been enjoying this shortened work 
week now for a number of years. Some 
even have a four-day work week, twice 
a month, with two five-day work 
weeks. This is a worker’s paradise com- 
pared with the earlier days of the in- 
dustry when a man worked on a job 
until he finished it, even if it took 12 
to 18 hours a day, seven days a week, 
for weeks or months on end. 

The president of one of the larger 
companies was recalling the other day 
his beginnings in the oil business. Liv- 
ing six miles from where he worked 
and too poor to buy a horse, he got up 
at 4:30 each morning and walked the 
six miles to work, carrying his lunch, 
in order to get there by 7:00 o’clock. 
Then when his 12-hour day was over, 
he walked the six miles home again. 
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One of the most commendable 
things about the oil business has been 
that the industry itself took the lead 
in improving its own hours and wages 
without waiting on pressure either 
from government or labor. Further- 
more, its progressive policies have had 
an important effect on improving 
standards for both wages and hours 
throughout all industry. With the hour 
maxima set by the Fair Labor Stand- 
ards Act well above what much of the 
oil industry already enjoyed, industry 
in general is also far from catching up 
with petroleum in its higher wage 
standards as well. 

But just how far ahead of other in- 
dustries is petroleum in this vital phase 
of a successful operations policy? 
Every employee certainly has a right 
to know and a keen personal interest 
in knowing. 

For, as a well-known petroleum in- 
dustrial relations expert pointed out in 
a recent address, the oil worker expects 
four things of his company and his in- 
dustry: (1) Knowledge of the circum- 
stances affecting him in his work—an 
understanding of his industrial en- 
vironment. (2) The feeling that he is 
growing—a sense of advancement. (3) 
The respect of his company and its 
executives for himself and his person- 
ality as an individual. (4) A reason- 
able income. 

In order of climax, these have been 
(as you may have already guessed) the 
subjects of the four main divisions of 
this series of articles. And this as the 
fourth, is concerned particularly with 
the matter of the reasonable income, 
the most important (or at least the 
most fundamental) of all four. 


When Figures Lie 


Any comparison of employment in 
petroleum with that in other indus- 
tries, however, must be prefaced with 
a brief consideration of three of oil’s 
special problems. The first is that con- 
struction employment tends to show 
reduction when actually there may be 
an increase of permanent employment. 
The second is that the practice of con- 
tracting tends to show less than the 
actual employment or wages. The third 
is that continuous operation is essential 
in many divisions of the oil industry. 

These forehanded footnotes suggest 
a true story about the sale of natural 
gas to domestic users in the pioneer 
days of the industry. 


Not knowing how to control the 
flow of gas, the early companies merely 
hooked a pipe onto a cookstove, lit 
the gas, and let it burn from then on. 
One of the customers complained to 
the superintendent about having to 
burn his fire all the year, both summer 
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and winter, as it made the house pretty 
hot in the summer. 


The superintendent eyed him dis- 
gustedly. 


“You can always raise a window, 
can’t you?” he demanded. 


In this case it is best to raise the 
window on our exceptions before we 
start. 


In this connection, as Mr. Anderson 
points out here in his report to the 
Temporary National Economic Com- 
mittee, “Activities and employment 
associated with any industry or branch 
may be grouped in two classes: (1) 
the continuing work of operation and 
routine maintenance, and (2) the ex- 
traordinary work of new construction 
and rehabilitation. Unless payroll rec- 
ords reflect the segregation between 
these two classes of work, historical 
comparisons of employment are diffi- 
cult to make. This difficulty is present 
when considering the petroleum indus- 
try.” 

Reported employment and payroll 
figures of the Bureau of Labor Sta- 
tistics include only persons on the di- 
rect payrolls of a selected number of 
establishments or companies. If a com- 
pany undertakes a special construction 
program with workers hired by it, 
their numbers and earnings will be in- 
cluded in the monthly reports. If the 
work is done by outside contractors, 
the employees and their earnings will 
not be reflected in the monthly reports. 
Thus an important amount of indirect 
employment provided by the petroleum 
industry is not shown in the bureau’s 
figures. 


As Mr. Anderson further notes: (a) 
Some of the reported employees were 





engaged in extraordinary construction 
work and were not due for retention 
after its completion. This extraordi- 
nary employment, however, causes dis- 
tortions in trends quite different from 
those due to normal operating fluctua- 
tions. (b) Many companies have con- 
tracted substantial amounts of work to 
independent contractors whose work- 
ers are not on the reported rolls. Such 
employment naturally affects adversely 
the apparent measure of the total em- 
ployment provided by these companies’ 
operations. 


This statistical negligence by sta- 
tistical agencies exists despite a strong 
trend toward increased use by opera- 
tors in the industry of contractors for 
both construction and maintenance 
work. In fact, the relative amount of 
such contract work is estimated to 
have jumped by 25 and 30 percent be- 
tween 1929 and 1938. Principally, it 
has been aimed at the promotion of 
stability of employment for the con- 
struction and maintenance workers, 
and in this respect has worked greatly 
to their advantage. 


Yet statistically, these workers do 
not appear on oil’s payroll, although 
often they may outnumber the oil 
company workers in this same work. 


For instance, 18 large companies 
were asked to report totals on their 
own employees engaged in all derrick 
and rig-building, drilling and directly 
allied activities, and the same for em- 
ployees of contractors working under 
contract for these companies. The fig- 
ures were as follows: 





Company  Contractor’s 

Year Employees Employees 
Ree «wes 7,782 6,058 
Preece 8,194 12,206 
i eee 8,499 9,428 
Totals ... 24,475 27,692 


Here were nearly 28,000 well-paid 
oil industry workers not even reported 
on any payroll. And as the oilman 
reader well knows, rig-builders and 
drillers earn the highest hourly rates of 
any oil industry wage-earners. Rig- 
builder’s and driller’s helpers earn 
about the same wages as second-class 
mechanics. Neglecting to include large 
numbers of these highly-paid contract 
wage-earners in production totals has 
severely and adversely affected average 
hourly wage rates and average weekly 
earnings reported by both the bureau 
and the companies. 


The third point to remember in con- 
sidering petroleum’s record, particu- 
larly as regards hours, is the fact that 
continuous operation is essential in 
some phases of the oil industry. 


The importance of keeping the drill 
stem turning and the mud pumping in 
a valuable hole, the desirability of flow- 


101 








ing some wells without shutdowns that 
may make it difficult or wasteful to 
start up again, the need of making full 
use of the costly investment in a pipe 
line by 24-hour operation, and the 
economy and efficiency of continuous 
operation of an expensive refining 
plant, need no amplification for an oil- 
man. 


Many operations in the oil industry 
are different from those of most other 
industries and cannot be conducted 
like a factory. This fact has been 
largely responsible for the longer hours 
in the industry in the past. It has also 
made petroleum’s task of adjustment 
to factory and shop schedules perhaps 
the most difficult of any industry’s. 
Yet in the last 25 years oil has suc- 
ceeded in doing this, to maintain cur- 
rently work weeks well in line with 
even the most routine of industries. 


Emergency Provisions 


Oil has gone even further in provid- 
ing beforehand for the inevitable 
emergencies that occur. Some com- 
panies have rules drawn up that pro- 
tect the employee and his work sched- 
ule and pay under even the most ex- 
treme conditions. 


For instance, one company provides 
that, “In event of an emergency, due 
to fire, runaway wells, pipe-line leaks 
or breaks, or Acts of God, when an 
employee is called for duty outside of 
his regular working hours, he shall re- 
ceive pay for actual time worked, at 
one and one-half times his regular rate 
with a minimum of three hours’ pay at 
his regular rate. In the event no work 
shall be required of an employee called 
out for such emergency, he shall re- 
ceive pay for three hours at his regular 
rate. In any other event, an employee 
called outside of his regular hours shall 
receive at least four hours pay at his 
regular rate whether or not his services 
are required....If in the event of an 
emergency a man should be required to 
work past his regular quitting time on 
any day, he shall not, on the next suc- 
ceeding day, work more hours than 
will total 16 for the two days.” 


Perhaps the most novel of such com- 
pany rules, showing the unusual care 
that the oil employer takes of the oil 
employee, is that which specifies: “Any 
employee who is required to work more 
than one hour past a regular mealtime 
shall, at the employer’s expense, be sup- 
plied with a meal and afforded an op- 
portunity to eat same, provided five 
hours shall have elapsed since his previ- 
ous mealtime.” 


This information on special condi- 
tions and provisions in the oil business 
is helpful to a proper understanding of 
the industry’s place on the ladder of 
comparative hours and wages. It is in 
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no sense an apology for either earnings 
or time worked. 


The point is that despite the fact 
that oil leads all other industry in 
higher wages and regular and desirable 
work schedules, its average might be 
even better if the jobs it creates and 
contracts were included. With all its 
high figures for wages and steady rea- 
sonable minima of hours worked, the 
oil industry is, if anything, better than 
even these outstanding averages repre- 
sent. 


Take, for instance, the matter of 
wages for common labor. A survey 
published by the U. S. Department of 
Labor in its Labor Information Bul- 
letin for July, 1939, shows that as 
usual, petroleum refining leads all other 
industries with the highest rate of any, 
both in the highly industrialized north 
and also in the less-industrialized south 
and southwest where rates are lower. 


How Oil Stands 


The standing of the various leading 
industries in cents-per-hour wages for 
such labor is given as follows: 

Rate, Rate, 
Industry North South 
MANUFACTURING 


Petroleum refining . 67.5 57.0 
Iron and steel... . 59.5 44.0 


eae 59.5 36.5 
Meat products... . 58.5 49.5 
SO 56.0 40.5 
eee eee 54.5 24.0 
ae 54.5 33.5 
AUS DATUS . «se ss 54.0 x 

0 a 53.5 44.0 
Paper and pulp... 51.5 39.5 
DO 6c ce eS 51.0 35.0 
ERED 6 os 6% 0 51.0 39.0 
Brick and tile .... 48.5 29.0 
Fertilizers ...... 47.0 27.0 


Pusiic UTILITIES 

Street railway... . 52.5 31.0 

> RS Saar 50.0 35.5 

os 49.0 38.0 

Building,construction 63.5 34.5 

x Not available. 

Comparative figures for all manu- 
facturing industries are 11.6 cents less 
than oil in the north and 22.4 cents 
less in the south. Petroleum’s rate is 
twice that of some industries. 


Even these figures do not tell the 
whole story. A private survey recently 
conducted in Texas (which normally 
would be included under the lower 
southern rate classification) shows an 
average of 67 cents per hour, or vir- 
tually the northern rate, for beginning 
labor in refining. What neither gov- 
ernmental or private survey shows is 
that some companies raise their laborers 
after 60 days’, 90 days’ or six months’ 
employment—sometimes twice in the 
six months. It is a rare industry that 
increases its already high comparative 
rates so soon, and this even in the low- 
est wage classification. 


Petroleum’s practice of rapid promo- 





tions to slightly more responsible posi- 
tions, such as yardman at a refinery or 
routine maintenance worker on a pipe 
line, also attracts employees having am- 
bition and frequently better-than-av- 
erage educational qualifications. This, 
in turn, carries on oil’s tradition of a 
finer, abler type of worker. 


In the skilled classifications, petro- 
leum refining is equally prominent. 
Figures from the U. S. Bureau of Labor 
Statistics for August, 1939, show that 
refining is at the top in American in- 
dustry with an average rate per hour 
of 97.5 cents. This is far higher than 
most other lines of endeavor, being 
almost double that of the textile in- 
dustry, which has 47.9 cents, for ex- 
ample. 


No other manufacturing industry 
has a higher average than petroleum 
refining, which is far above the all- 
manufacturing average of 63.9 cents 
per hour. Petroleum producing, with 
88.2 cents an hour in August, ranked 
almost as high among non-manufac- 
turing lines. 


Refining Leads Industry 


Or take industry’s figures for 1938, 
last full year for which they are avail- 
able. Here are the average hourly earn- 
ings for comparable industries: 


Average Rate, 

Industry Cents 
Petroleum refining ..... 97.9 
Automobiles ......... 92.2 
Bituminous coal....... 87.8 
Petroleum production .. . 84.6 
Rubber group........ 76.7 
OE ae 75.8 
Machinery group...... 72.5 
Other chemicals....... 66.4 
All manufacturing ..... 64.6 
TORO GTOED .. wc cess 48.2 


This high average for refining natu- 
rally includes some higher rates to bring 
up the wages for common labor and in 
the less skilled classes of refinery work. 
Rates of $1.05 and $1.10 an hour are 
found in several classifications in re- 
fining, and help place this at the top 
among industries insofar as hourly 
rates are concerned. 

Refining also has its success stories 
to match even those of production. 
Take the case of the two young col- 
lege students who had completed the 
course in chemical engineering at a 
well-known southwestern educational 
institution. The head of the department 
was so favorably impressed with their 
work that he tried to retain them as 
assistants in his department after their 
graduation. And by taking a reduction 
in salary himself, which he applied on 
their salaries, he kept them both the 
next year after graduation. 

Realizing, however, that there was 
not much chance to get them an ade- 
quate income under the limited appro- 
priation available for his department, 
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the chemistry professor listened to a 
friend of his, chemist at a large re- 
finery, when an opening occurred in 
the plant. Although it was only for 
$75 a month, the professor advised one 
of the boys to take the job and he did 
so. A few months later the first stu- 
dent sent for the second, who also 
joined the company at $75 a month. 
Here the pair began a parallel rise in 
the refining department that is perhaps 
unequalled. 


As the first boy moved up, the sec- 
ond moved up also to take the place 
just vacated by the other. Just 19 years 
after joining the company, the first 
became vice-president in charge of re- 
fining as well as a director of this large 
company; the second was made assist- 
ant general manager for refining. 


High Hourly Rates 


Although refining seems to have the 
edge over production in the compara- 
tive figures cited above, producing has 
several classifications that pay even 
more than those of refining. Rig-build- 
ers and drillers get the top pay of any 
hourly workers in the oil industry, 
with wages of around $1.40 an hour 
for the former and $1.54 for rotary 
drillers. Tool dressers, who received 
$1.17 an hour and several other classes 
of workers also are well up the line in 
hourly rates. As will be shown later, in 
weekly and yearly earnings, production 
exceeds even refining in totals paid its 
workers, to set a high for all industry. 


While hourly rates are under discus- 
sion, a comparison of petroleum pro- 
ducing and refining with other large 
American industries is interesting. This 
is how oil stands when compared not 
only with normally comparable indus- 
tries of a similar type, but also with 
industries of virtually all types (using 
figures for May, 1939, May being the 
month used for comparative statistical 
purposes since oil code days) : 


Hourly Rate, 

Industry Cents 
1. Petroleum refining .. . 98.4 
2. Printing 

(news, magazine) . . 96.6 
38. Automobile ........ 94.9 
4. Building and 

construction ...... 94.1 
5. Petroleum producing . . 86.1 
7 «e440 ee see 85.4 
7. Electric and gas 

a 85.2 
8. Iron and steel ...... 82.9 
9. Printing 


(book and job) .... 81.7 
10. Agricultural 

implements.... .. 80.8 
11. Electrical 


manufacturing .... 80.1 
Be CEE. 05s 4 0:63 6.8 75.0 
De MR 6 cw te eee 74.0 
14. Foundries and machine 73.5 
15. Paint and varnish ... 71.1 
i nd archi wm, HR 71.0 
17. Meat packing ...... 69.9 
re cos oo 
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19. Lumber and millwork . . 66.7 
Ss eee 66.1 
21. Leather and tanning . . 63.8 
22. Paper and pulp..... 63.6 
23. Paper products ..... 60.5 
24. Wool manufacturing . . 59.7 
i «5 oo we © 2.0 54.8 
26. Brick and tile...... 53.4 
27. Silk manufacturing ... 52.0 
28. Boot and shoe...... 51.6 
SD. Pertiiimer .. 2 cece - 45.8 


But production and refining have 
no monopoly on high hourly rates for 
oil workers. Take wages in natural 
gasoline manufacture, for instance. 


A private survey conducted in Texas 
(which state is certainly not above av- 
erage in rates) shows that a plant op- 
erator, beginning at 91 cents an hour 
is raised by some companies in six 
months to 97 cents and in 12 months 
to $1.05. A plant repairman enjoys the 
same schedule. An oiler averages about 
81 cents to begin with, being raised to 
87 cents in six months, and 94 cents 
in twelve. A plant fireman receives 
1 cent less all the way through, with 
80 cents, 86 cents, and 93 cents. A 
welder draws about 97 cents an hour. 


As for monthly rates, a boilermaker 
receives $175, as do a loading rack man 
and chief electrician. A vacuum sta- 
tion operator draws $168. 


In carbon black plants, plant repair- 
men get about 72 cents hourly to be- 
gin with, being raised to 77 cents in six 
months, and 83 cents in twelve. Opera- 
tors have the same schedule, whereas 
tinners, checkers, and truck drivers re- 
ceive about 77 cents an hour. 

The pipe-line transportation division 
of the oil business has even more higher 
classifications than any of the others. A 
welder may average $1.12 an hour, as 
does a main-line engineer. A dayman 
makes $1.09 and an operator and 
gauger about $1 an hour. A line walker 


may make 97 cents an hour, and a 
watchman and welder’s helper 88 cents, 
whereas a regular laborer draws 87 
cents. 


As for monthly rates here, a welder 
superintendent makes about $289, a 
district foreman $266, chief gauger 
$260, construction foreman $243, a 
first-class engineer the same, a welder 
foreman $231, and a machinist $202. 


Whereas hourly wage rates and 
weekly earnings were quite different in 
production, pipe line, and refining 
under the varying conditions of 1929, 
the present averages under the uniform 
36-hour weekly schedules of the in- 
tegrated companies are approximately 
equal. There is now a substantial parity 
of hourly rates between the various 
branches for employees performing 
similar classes of labor, a condition 
made possible by the present uniform- 
ity of hours. 


Hours Are Better 


Not only in higher hourly wage 
standards but also in better hours of 
work for its employees has the petro- 
leum industry taken the lead among 
comparable industries for the last quar- 
ter of a century. 


In the matter of hours worked, two 
considerations naturally present them- 
selves. One is that the men shall not be 
worked too many hours. The other is 
that they be given work for enough 
hours to guarantee a good total wage. 
If either of these factors is slighted, 
the employe, and with him the indus- 
try, suffers. 


The progressive attitude of oil in the 
matter of reducing the once excessive 
schedule of the American worker has 
already been discussed historically. 
With maximum hours of labor now 
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established by statute, there is little 
danger of any industry, least of all pe- 
troleum, offending in the matter of 
working its employees too many hours. 

On the other hand, many an indus- 
try does not provide enough work to 
give all its men a full work week. Or 
it so poorly plans its year’s operations 
as to incur avoidable slack or shut- 
down periods for which the employee 
pays in partial or total idleness. 

The ideal condition, of course, is to 
provide uniform hours at a reasonable 
maximum average throughout the year. 
Oil meets both of these specifications 
to a high degree. 

Take 1938, last full year for which 
figures are now available. In that year, 
working hours in the producing end of 
the business varied only from 39 to 
40.5 hours per week. In refining, the 
fluctuation was between 35.3 and 37 
hours. Yet two comparable industries 
were in some seasons able to offer their 
employees only 19.7 and 27.4 hours 
per week, respectively, bituminous coal 
varying from 19.7 to 28.0 and auto- 
mobiles from 27.4 to 38.7. 

Here are the limits of variation for 
the compared industries in 1938, based 
on monthly U. S. Bureau of Labor Sta- 
tistics reports: 


Contributing to this, most petro- 
leum refineries now have tankage suf- 
ficient to store several months’ stocks 
of refined products when necessary. 
This enables them to schedule their op- 
erations on a year-round basis that 
levels out year-round employment. 


compared industry ranged from 43.1 
to 96. 

Here are employment indexes, using 
1929 = 100 and converting the U. S. 
Bureau indexes for manufacturing in- 
dustries, which used 1923-25 = 100 to 
the 1929 non-manufacturing base: 





Industry 
Petroleum production 
Petroleum refining ... . 
All manufacturing industries 
Automobiles i. 
Chemicals ‘.* 
Machinery group . 
Rubber group 
Iron and steel 
Bituminous coal 
Textile group 





*Average of 12 monthly figures. 





Minimum Maximum Average* 
67.7 75.3 72.1 
94.9 98.7 97.2 ° 
77.0 86.0 81.9 
43.1 96.0 ~ 68.2 
88.9 100.0 96.0 
65.8 82.6 72.2 
61.9 75.3 67.6 
74.3 84.6 80.1 
78.5 96.9 86.7 
80.7 94.1 88.7 








Here good planning has relieved a once 
acute situation wherein refineries would 
be putting through large quantities of 
crude for part of the year and shut 
down or operating at a fraction of ca- 
pacity for the remainder. 


Also, the development of domestic 
fuel oil markets that enable the refiners 
to take advantage of present highly- 
controlled refining makes possible a 
year-round distribution for petroleum 





Industry 
Petroleum production 
Petroleum refining ae ce 
All manufacturing industries 
Automobiles . «+. s 
Machinery group . 
Other chemicals 
Rubber group 
Iron and steel 
Bituminous coal 
Textile group 





*Average of 12 monthly figures. 


Minimum Maximum Average* 
39.0 40.5 39.8 
35.3 37.0 36.0 
33.2 37.4 35.3 
27.4 38.7 32.7 
33.3 37.4 34.9 
37.2 39.9 38.3 
28.3 37.4 32.7 
27.7 35.6 31.3 
19.7 28.0 23.5 
30.2 35.7 32.4 








Since 1929, the hours worked per 
week in the larger oil companies have 
been reduced in the various divisions of 
the industry by amounts varying from 
8.5 to 32 percent. As noted before, 
many oil companies continued the 
shortened hourly schedules prescribed 
by the oil code even after it became in- 
effective. 

The attempt of petroleum employers 
to adhere to the spirit of the code’s em- 
ployment provisions is illustrated by 
the following comparison of former 
code hours and the actual hours worked 
in 18 companies for May, 1938: 


Code Average 18 

Industry Branch Hours Companies 
Office, supervisory . 40.0 39.5 
Production ..... 36.0 37.2 
Pipe Himes... 20+ 36.0 36.8 
aera 36.0 36.1 


Regularity High 


In seasonal regularity of employ- 
ment, oil scores high. 
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products. When cold weather comes, 
the plants change from gasoline to fuel 
oil (which gives a good market for 
poor gasoline crudes) and keep on 
going. 

Of course, employment on pipe lines 
does not depend necessarily on the 
amount of oil pumped through the line. 
Employment in production is tied up 
closely with the price of oil, the situa- 
tion of the particular company as re- 
gards crude supply, and the amount of 
capital available for exploration and 
drilling (which may or may not be a 
reflection of general business condi- 
tions). 

Both production and refining show 
a remarkable seasonal regularity of em- 
ployment, as reflected in comparisons 
for 1938 based on U. S. Bureau of 
Labor Statistics index figures. In refin- 
ing, this varied between index numbers 
94.9 and 98.7, whereas production 
shifted between 67.7 and 75.3. One 


Weekly Earnings Largest 


Probably the two most striking fea- 
tures of the wage record of petroleum 
as compared with most other industries 
are the high weekly earnings and the 
unusual regularity with which such 
earnings are maintained throughout the 
year. 


For example, the reported annual- 
average weekly earnings in 1938 in pe- 
troleum production were $33.94 and in 
petroleum refining, $34.92. These com- 
pared with a general average for all 
manufacturing lines of $22.84 a week. 
Comparable industries were all consid- 
erably below both production and re- 
fining, ranging from a low of $16.16 
for the textile group to automobile’s 
third highest of $30.14. 


Here’s how petroleum stands: 
AVERAGE WEEKLY EARNINGS 


1938 
Petroleum refining ..... $34.92 
Petroleum production ... 33.94 
Automobiles ......... 30.14 
Machinery group...... 25.42 
Other chemicals....... 25.16 
Rubber group........ 24.61 
Iron and steel. ....... 23.46 
Bituminous coal....... 20.79 
I 16.16 


The oil industry has long led other 
industries in annual-average weekly 
earnings. In fact, in no year from 1930 
to 1938 did the reported averages in 
any of the compared industries equal 
or exceed those of production and re- 
fining. During the low year of 1933, 
when these divisions of the oil indus- 
try fell off to $27.55 and $26.67, 
respectively, all manufacturing de- 
clined to a low of $17.56. 

The 1938 production and refining 
averages of $33.94 and $34.96 even 
topped the 1929 boomtime average of 
$33.26 for refining. These figures are 
in strong contrast with $27.54 for all 
manufacturing lines in 1929 against 
only $22.84 in 1938. Indeed, none of 
these industries but oil has reéstablished 
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its 1929 high in average weekly earn- 
ings. 

Such figures demonstrate the efforts 
of petroleum employers to restore pre- 
depression earnings to their employees 
in spite of simultaneous and substantial 
reductions in hours worked per week. 


Office Workers Gain 


As for office and supervisory work- 
ers, the 1938 weekly earnings of $47.79 
were about 6 percent above those of 
1929 whereas working hours had been 
reduced by about 8.5 percent to 39.5 
per week in 1938. 

Among production, pipe-line, and 
refining wage-earners’ groups in total, 
the 1938 earnings of $35.80 were 5 
percent greater than those of 1929 de- 
spite a cut of 32 percent in hours 
worked per week to 36.6 in 1938. 

Furthermore, all these raises and 
restorations to pre-depression earnings 
should be considered in the light of the 
fact that the cost-of-living index for 
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May, 1938, was only 84 percent of 
that of May, 1929. Thus a restoration 
in 1938 of 105 percent of 1929's 
weekly earnings means actually a 
restoration of 125 percent of 1929’s 
real wages so far as purchasing power 
is concerned. 

Consequently, the oil employee prof- 
its doubly—not only in nominal in- 
come but also in how much more he 
can buy for each dollar he makes. All 
this has been accompanied by his hav- 
ing to work much less time to earn 
more of the more valuable dollars. 


As to regularity of petroleum’s 
wages, comparison of the U. S. Bureau 
of Labor Statistics monthly averages 
for 1938 show that earnings in pro- 
duction fluctuated only between $34.48 
and $33.41 per week, whereas those in 
refining moved only between $35.78 
and $34.24. No other comparable in- 
dustry even approaches this record as 
regards either average amount or regu- 
larity. 






Such figures prove petroleum’s out- 
standing position among all industries 
in higher hourly and weekly rates. 


Total Earnings First 


But how about the employee’s total 
annual earnings? That, after all, is the 
real test of an industry’s pay as far as 
the worker is concerned, and it is he 
who is most concerned. 

On this point, the U. S. Bureau of 
Labor Statistics offers some interesting 
comparisons. In 1935, for example, the 
bureau’s averages of actual annual 
earnings of employees reveal that pe- 
troleum refining workers made $1416 
compared with only $1061 for all 
manufacturing. In 1933, petroleum re- 
fining employees averaged almost as 
high with $1300, although workers in 
all manufacturing industries were even 
further below it with only $833. 


Using current Bureau of Labor Sta- 
tistics, oil statisticians recently made 
further comparisons on annual earn- 
ings for 1938. The procedure used was 
to multiply the reported weekly av- 
erages for the year in each compared 
industry by 52. This shows petroleum 
even higher in the industrial earnings 
scale in 1938, with $1816 yearly for 
each worker in petroleum refining 
compared with $1188 average for all 
manufacturing lines. Other compared 
industries, using this same procedure, 
ranged from $1567 (for automobile 
workers) to as low as $840, or less than 
half as much as refining. Petroleum 
production also surpassed automobile 
manufacturing, maintaining an average 
of $1765 per worker to take second 
place. 


These are all-industry averages as 
calculated with U. S. Bureau of Labor 
Statistics figures. Using the findings, 
however, of a special survey for 18 
larger oil companies, the average an- 
nual earnings of at least big company 
employees are even higher. Accepting 
May, 1938, the reporting month, as 
average (as may well be conceded) the 
average annual earnings per employee 
were found to be: 


Office and supervisory . . . $2485 
Faas 1884 
re 1866 
PES 86 Saws see % 1845 


Even more illuminating with regard 
to the oil worker’s earnings is a com- 
parison of income tax returns in the 
oil industry and in all lines. 


Recently the National Resources 
Committee analyzed 39,458,000 indi- 
vidual and family incomes to show how 
they were split up among a series of 
income brackets. To arrive at com- 
parable figures for the oil industry, pe- 
troleum statisticians a few months ago 
obtained information on the earnings 
of 240,527 petroleum industry em- 
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ployees. The striking results are graph- 
ically presented in the accompanying 
chart. 

Several things immediately stand out 
to show oil’s gratifying position in the 
matter of wages and salaries. For ex- 
ample, more than half of the national 
total of workers, or 59.63 percent, re- 
ceived less than $1250 per year whereas 
only 8.23 ef the oil workers earned less 
than this. In the comfortable $1250 
to $2000 range, only 22.63 percent of 
the national total is found, whereas oil 
scores 54.71 percent, or better than 
half. The $2000 to $3000 class in- 
cludes 28.36 percent of all petroleum 
employees, compared with only 11.24 
percent of the national total. 

Showing even more effectively that 
oil pays a living wage, only 1 percent 
of the oil workers receives $1000 or 
less a year, against nearly 21 percent 
for all lines. 

The figures on the oil incomes show, 
furthermore, a most healthy distribu- 
tion of annual earnings. Nor are they 
preponderantly in favor of the salaried 
group. For instance, this group (which 
includes all salaried oil employees mak- 
ing up to $12,000 per year) averages 
only $2485 per employee whereas the 
wage earners in all divisions of the in- 
dustry average $1870 a year, or about 
$156 a month. 


Turnover Lowest 


In the important feature of labor 
turnover, petroleum also ranks at the 
top among comparable industries. 

Refining, indeed, shows the lowest 
“quit” rate (or measure of voluntary 
separation) of any compared industry. 
Only one other, iron and steel, shows 
any lower discharge and lay-off rates, 
and these are only slightly below re- 
fining’s. However, this industry (iron 
and steel) increased 52 percent in the 
six-year period 1932-37 to an index of 
96.3, whereas refining showed a gain of 
only 23 percent from an index of 100. 
Naturally, the tendency to discharge 
and lay-off is less when employment is 
rapidly increasing. 

Here are percentages showing the 
low labor turnover record of the oil 
industry 1932-37 contrasted with 
other comparable industries, based on 
U. S. Bureau of Labor Statistics figures: 


A very high continuity marks em- 
ployment in the oil industry. Turn- 
over, most conveniently defined as the 
number of replacements in percent of 
total hired per annum, runs in some 
cases as low as 1 percent, an average 
of 8.6 percent prevailing among the 
245,900 employees of 18 larger com- 
panies supplying the most recent fig- 
ures. Some companies report as low as 
one-half of 1 percent turnover in re- 
fining, most stable in employment of 
the main divisions of the oil industry. 


Refining, in fact, rates almost twice 
as well in this field of satisfactory in- 
dustrial relations as all other manufac- 
turing industries. Figures recently 
compiled by the U. S. Bureau of Labor 
Statistics show that in 1938 petroleum 
refining had a separation rate of only 
2.07 percent per 100 employees. All 
manufacturing, made up not only of 
comparable industries but also of many 
other types totaling 144 different lines, 
averaged 4.10 percent per 100, nearly 
twice as high. 


Separations Reduced 


Particularly noteworthy in this re- 
gard is the fact that whereas all-manu- 
facturing’s rate of separations has in- 
creased considerably since 1936, when 
it reported 3.37, refining’s has been 
consistently reduced below both the 
2.81 of 1936 and the 2.71 of 1937. 
All-manufacturing’s figure this latter 
year was a high of 4.43. 

All these data reduce to a statistical 
statement of this important fact: pe- 
troleum employees usually like their 
jobs, and their employers like the way 
they do them. 

Sometimes, in fact, an oil company 
likes its organization so much that it 
keeps it intact even when the demands 
of the business would not strictly re- 
quire it. For instance, a large oil com- 
pany recently made a survey of the 
amount of work it ordinarily has to do 
and the number of employees abso- 
lutely necessary to handle it. The com- 
pany learned it could, if necessary, 
carry on normally with about one- 
third fewer than its current force. 

Instead of releasing the extra third, 
the company discarded the survey. It 
would have turned loose too many men 
and women who had given their best 
to the company and who were entitled 
to their jobs. 





Dis- Lay- 

Industry Quit charged Offs 

Pet. Ref. .. 5.67 1.16 24.75 
Automobiles 14.40 3.27 176.23 
Machinery 8.84 2.36 34.21 
aa 10.78 0.98 19.80 
All Mfg. 10.78 2.18 34.45 





Separa-  Acces- Indexes of Employment 
tions sions Dec.’31 Dec.’37 Y% Gain 
31.58 32.52 100.9 123.7 228 
93.47 96.96 67.0 110.5 65.0 
46.32 48.60 60.7 100.3 65.2 
31.55 32.24 63.4 96.3 52.0 
47.42 650.41 72.0 94.5 31.5 
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In average length of service of its 
employees, probably no industry in the 
world exceeds oil. This is due both to 
the loyalty of the employees and to 
the opportunities that petroleum offers 
the ambitious worker to make the most 
of himself. A recent survey of 18 
larger oil companies shows that 60 per- 
cent of their employees have 5 years 
of service or more. Of the group, 25 
percent have from 5 to 10 years, nearly 
17 percent from 10 to 15 years, and 
11 percent from 15 to 20 years with 
their single company. 

Here is the length of service in these 
companies, comprising almost a quarter 
of a million workers: 


Completed Yrs. Number Percent 
of Service Employees of Total 
0-4 98,215 39.94 
5-9 62,053 25.23 
10-14 41,690 16.95 
15-19 27,031 10.99 
20-24 11,206 4.56 
25-29 3,481 1.42 
30-34 1,396 0.57 
35-39 648 0.26 
40 andover 189 0.08 


Total . . 245,909 

As some of the reporting companies 
pointed out, impressive as are these fig- 
ures they are considerably below those 
of a few years ago, owing to the great 
recent growth of the industry and the 
decrease in hours since 1929 and under 
the oil code and the labor act. These 
have unduly increased the number of 
new employees hired in recent years. 


Long Service Records 


Figures from representative com- 
panies operating in all divisions of the 
industry show an average length of 
employee service of 11 years in one 
company, 11 years for another, 8 years 
for a third, and 9 for a fourth. How- 
ever, the last company in pointing out 
the unusual additions to the ranks 
under the reduced hours program, oil 
code and labor act, reported that for 
those with the company in 1929 (when 
many companies began adding work- 
ers wholesale) the average service term 
is between 13 and 14 years. 

Petroleum is among the leading in- 
dustries in making awards to employees 
having noteworthy records of service, 
being nearly three times as active as 
industry in general in extending such 
recognition. 

Some of the employees having the 
longest and most successful records, 
too, are those who made the poorest 
beginnings. Old-timers enjoy telling 
the one about the young laborer who 
came to work his first morning dressed 
in an “ice cream” suit of white flan- 
nels. The unfortunate choice of cos- 
tume got him off on the wrong foot 
with the rest of the gang, and he had 
to bear the brunt of things all day. 
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To make matters worse, it began 
raining in the afternoon, thoroughly 
wetting the white suit before its owner 
could finish his work. That night, after 
some more good-humored roughhous- 
ing in the company bunkhouse, the 
newcomer prepared to turn in early. 
But he had forgotten to bring any 
night-clothes or cover, and since it was 
a little too cool to sleep in the raw, he 
was forced to go to bed in his white 
flannel suit. One of the boys lent him 
a quilt with a gaily-colored floral de- 
sign on its cheap cotton covering, and 
he rolled up in it for the night. 


Unfortunately, the colors in the 
quilt covering were not fast. When he 
waked up the next morning, he found 
the entire floral scene of the quilt had 
faded off onto his wet suit. Further- 
more, he had neglected to bring a razor 
or comb. 


The district superintendent hap- 
pened to be on hand when the new 
laborer, colored like an Easter egg, and 
bristly and uncombed, showed up for 
work. The veteran superintendent 
turned to the foreman who had hired 
the fellow. 


“You know,” he said, “in my day 
I’ve seen lots of sorry specimens. But 
that guy there is the orneriest I’ve ever 
seen.” 


Less than twenty years later, the 
“orneriest specimen” was made vice- 
president of the same company. 


High Type Workers 


Increasingly the oil industry is get- 
ting the highest type of worker, at- 
tracted by petroleum’s better wages, 
more rapid promotion, and more ex- 
tensive programs of employee benefits. 
Indeed, the industry has increasing 
need for this type as changes in operat- 
ing technique (particularly in refin- 
ing) make greater demands upon the 
knowledge and skill of the employee. 


Between 1929 and 1937 these new 
processes have increased the barrel out- 
put and throughput per man-hour by 
26'% percent in production, 11 percent 
in pipe lines, and 63 percent in re- 
fining. Yet despite this tremendous 
gain in output per man, the direct pay- 
rolls of the larger employers (where 
most of the improvements are in use) 
show no reduction in total annual earn- 


ings of workers in 1938 compared with 
1929. 

The changes, however, have drasti- 
cally altered the composition of the 
working force. A smaller percentage of 
unskilled labor is now required, with a 
much larger number of semi-skilled 
and skilled workers. 


For instance, in one large company 
the skilled workers in its refineries in- 
creased between 1929 and 1938 from 
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27 percent to 52 percent of the total 
wage earner force. The number of 
semi-skilled decreased from 48 to 38 
percent, and of unskilled, from 25 to 
12 percent.. In the same company’s 
producing department, the unskilled 
workers decreased from 25 percent to 
12 percent, whereas skilled labor in- 
creased from 21 to 29 percent of the 
total, and semi-skilled from 54 to 59 
percent. 


As a recent U. S. Government study, 
Petroleum and Natural Gas Produc- 
tion, points out: “Any change in the 
technical process of manufacture is 
sure to have an important effect upon 
labor requirements. In the aggregate, 
such changes are likely to cause a drop 
in the demand for manpower per unit 
of product. 


“Direct-operating labor, for exam- 
ple, is particularly vulnerable to the 
onslaught of advancing technology and 
is the first to be affected by the fur- 
ther spreading of automatic control 
devices. Confirmation of this tendency 
is to be found in any modern large- 
scale plant where, without exception, 
operations are conducted by small labor 
forces of three or four men. 

“The decline in unit labor require- 
ments, however, may be expected to be 
more than offset by the expanding mar- 
kets for an increasing variety of petro- 
leum products, and total employment 
in the industry probably will increase. 
Indeed, the character of this trend is 
foreshadowed by recent preliminary 
figures showing a substantial increase 
in employment in petroleum refineries 
between 1935 and 1937.” 


And, as the report adds: “Although 


increased aggregate labor requirements 
may be expected to accompany im- 
pending changes in technique, there 
will also be important qualitative ef- 
fects on the type of workers required.” 
These give preference to the experi- 
enced refinery worker and tend to raise 
the responsibility and training require- 
ments for the operating labor. 

In lesser degree, these same tenden- 
cies manifest themselves also in the 
production, pipe line, and natural gaso- 
line branches of the industry. 

As this same government study 
points out: “The net result of progress 
toward more efficient oil and gas pro- 
duction on employment is not easy to 
determine. Such an appraisal requires 
consideration of what appear to be con- 
flicting products of short- and long- 
time forces. An immediate effect on 
employment of wider spacing and 
fewer wells, for example, was a smaller 
number of jobs in drilling and oil-field 
development, whereas a long-time ef- 
fort was more continuous employment 
for a longer period in individual fields 
than would otherwise have been pos- 
sible.” 


Many with Contractors 


The exact result of such technolog- 
ical advances, is difficult to run down 
in the incomplete statistics available. 
The most recent study, that of the 18 
large companies, showed a drop in their 
total employment (excepting retail 
service stations as not concerned) from 
217,004 in 1929 to 201,514 in 1938, 
or a loss of 7 percent. Yet because of 
the higher hourly rates, the decline in 
employees and in hours per employee 
reduced the total payroll almost none. 
The figure for May, 1938, was within 
$13,000 of the May, 1929, payroll, 
totals being $34,953,000 for this 
month in 1938 and $34,966,000 for 
the same month in 1929. 

And whereas company personnel de- 
clined, workers in the production end 
of the oil business increased slightly. 
This was due to the contracting situa- 
tion mentioned before that makes com- 
pany figures in this department, at 
least, unrepresentative of industry em- 
ployment. 

Thus reports that show workers 
hired by contractors bring the total of 
production employment in 1929 for 
these 18 companies and contractors 
working for them to 47,606. This was 
divided 45,106 for the companies and 
2,500 for the contractors. But in 1938 
the total had swelled to 47,752, made 
up of only 38,328 for the companies 
but with 9,424 employed by contrac- 
tors, a gain for them of nearly 400 
percent. There is to be found more 
than 3 percent, or nearly half, of the 
apparent decline in employment, which 
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a superficial glance at the figures would 
not indicate. 

As Little Buttercup so sagely ob- 
serves in Pinafore, things are seldom 
what they seem. It’s important to get 
and weigh all the facts. 


Distribution of Workers 


The difficulties of determining con- 
tracting employment make an accurate 
judgment concerning actual total em- 
ployment in the oil industry a problem. 

Even the American Petroleum Insti- 
tute, statistical bulwark of the indus- 
try, has had a hard job arriving at the 
exact amount of such employment. In 
fact, A.P.I. statisticians in their latest 
figures on workers in the various 
branches of the industry, have con- 
tented themselves with an estimate, 
placing it at approximately 16,000 for 
drilling only. 

The accompanying table shows the 
distribution of employees in the oil in- 
dustry as of 1937, latest full-year for 
which reports were available: 


today generally require the summoning 
of these experts. Besides their thousands 
of workers, many others are engaged 
in geophysical and geological activity 
of various types including seismograph, 
torsion balance, magnetometer, gravi- 
meter, soil analysis, core analysis, and 
aerial mapping work. Indeed, there are 
almost as many types of employers as 
kinds of employees in the modern oil 
industry. 


Naturally, of course, most of the 
workers are still employed by the older 
types of employers. Major companies 
operating in all branches of the indus- 
try continue to be the largest hirers of 
employees of all kinds. Then there are 
the smaller oil companies, some of 
which are as fully integrated as the 
majors although confining their activ- 
ities to a more limited territory. Next 
in the producing end of the business 
stands the independent operator, not 
only the employer of many but also 
creator of employment for many more 
if his wildcat hits. Sometimes also op- 








Average No. 
Branch of Industry Source of Data of Employees 
Drilling? and production: 
Salaried employees?: Est. on Bureau of Mines 1935 vane 8,500 
Wage earners?: Bureau of Mines 1937 Census 121,371 
Total .. 129,871 
Contract drilling? total, A. P. I, ‘elinate 16,000 
Natural gasoline plants: 
Salaried employees: Est. on 1937 ICC Pipe-Line Report 2,666 
Wage earners: Est. on 1937 ICC Pipe-Line Report 26,933 
oe - 29,599 
Marine transport, total: Estimate 12,000 
Refining: 
Salaried employees: 1937 Census of Manufacturers 15,268 
Wage earners: 1937 Census of Manufacturers 83,183 
Total - 98,451 
Marketing’: 
Wholesale, total: Est. on 1935 Census of Distribution — 124,798 
Retail, service stations: Est. on 1935 Census of Distribution . 402,804 
Retail, indirect*: Estimate it. > * * ee a 182,000 
Total 709,602 
Grand total . 1,006,052 
~~ aCompany drilling employees included in drilling and production figures; contract drillers 
are employees of independent contractors, for whom little reliable data are available. 
age earners, classified as ‘“‘workers” in Bureau of Mines reports, believed to include 
some clerical field employees; salaried employees estimated low to allow for this. 
*Includes proprietors, except for indirect retail employment. 
‘Rough estimate of the number of wage earners selling petroleum products at the 182,000 
country stores, parking lots, garages, and other non-service-station outlets for gasoline ‘and 
lubricating oil. Estimated at one petroleum worker per outlet. 








This distribution of employees does 
not consider at all the sizable number 
of workers for the various servicing 
companies. 

For, increasingly, the oil industry 
depends upon the specialized and 
highly-technical services of one or 
more of these numerous organizations. 
Cementing of a well, gun-perforating 
its casing, shooting a hard formation 
or acidizing a non-porous one for a 
new well and cleaning out an old one, 
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erating for himself and sometimes con- 
fining himself to drilling wells for 
others is the drilling contractor, who 
is making a steadily increasing amount 
of the industry’s footage. 


With such a variety of employers 
demanding such a variety of skills, the 
opportunities in petroleum for the am- 
bitious worker are as unlimited as his 
ability. Probably no single industry 
utilizes the talents of more professions 





and trades, and certainly no other pays 
better for them. 


25,000 New Jobs 


A recent survey by the National 
Youth Administration in Texas shows 
that petroleum producing leads all 
other industries there in average weekly 
earnings, petroleum refining being 
third, only slightly below newspaper 
publishing. The survey concludes: “It 
is estimated that during recent years 
the oil industry has created each year 
at least 25,000 new temporary or per- 
manent jobs in Texas. The industry 
offers the largest industrial employment 
opportunity within the state.” 


This might be repeated truthfully 
for most of the oil states. 


Further tribute to the industry from 
the standpoint of labor was paid petro- 
leum a few weeks ago by Isador Lu- 
bin, commissioner of labor statistics 
for the U. S. Department of Labor. 


Taking part in the Temporary Na- 
tional Economic Committee’s hearing 
on oil, the labor authority volunteered 
the comment, “I notice that at the 
present time conditions in the industry 
are very, very good, equal to and bet- 
ter than those that prevail in the large 
majority of industries in America: a 
higher wage rate, lower hours, more 
regular employment. I think the in- 
dustry should be congratulated on that 
fact.” 

This, coming from a member of the 
national labor administration and par- 
ticularly from the one most conversant 
with hours and wages, is high praise 
indeed. It is not likely that it would 
have been given had the industry not 
fully deserved it. 


Only too often the employer gets 
blame instead of praise from both out- 
side and within the industry. 


A true story is told of a company 
head who had come up from the rig 
floor and who had never lost his very 
human point of view. When two of 
the company’s bookkeepers stole a siza- 
ble amount of company funds, he 
blamed not them but his own com- 
pany! 

“It’s the firm’s fault,” he declared, 
refusing to prosecute the men. “We 
should have had a better accounting 
system. The one we’ve got puts too 
much of a strain on anybody’s 
honesty.” 

Admitting with Mr. Lubin that the 
oil industry has been successful in its 
industrial relations policy and that it 
offers its employees better hours, wages, 
and employee benefits, what about its 
prospects? For the worker anywhere 
short of retirement age is as keenly 
interested in that as in immediate re- 
turns. 
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Years of Plenty 


Looking into the future, oil can 
count upon at least 15 years of com- 
parative prosperity. Then perhaps the 
possibilities of declining reserves may 
play a larger part than now in deter- 
mining whether the industry will con- 
tinue its present type of operations or 
be forced to adopt other methods of 
recovery from other kinds of oil-bear- 
ing forniations. But the oil business, 
which has always found an adequate 
supply of petroleum to meet the 
world’s demands, may be relied upon 
to make every effort to continue doing 
so. 


Probably no more conservative and 
yet soundly hopeful prophecy of the 
industry’s next few decades can be 
found than that offered by U. S. Bu- 
reau of Mines technicians in the recent 
government publication, Petroleum 
and Natural Gas Production. 


As these experts point out: “Both 
short- and long-time outlooks indicate 
that additional workers will be required 
in the petroleum and natural-gas in- 
dustry. The increase will follow in part 
the expected continued growth of de- 
mand for motor fuel and lubricants 
and in part other factors, such as the 
shortening of the standard work week, 
tending to counterbalance a continued 
increase in output per man-hour owing 
to improved technology. 


“For the next decade and a half the 
prospects appear fairly clear. Our 
proved reserves assure ample supplies 
for such a period and employment op- 
portunities may be expected to increase, 
possibly at a somewhat slower rate than 
demand. 


“The long-time outlook is clouded 
by uncertainties regarding reserves and 
the probable success of future efforts 
in exploration. This prospect, never- 
theless, is one of growing difficulties in 
which technology finds it harder to 
overcome the handicaps of nature. The 
arrival of a stage of increasing cost 
and of greater human effort in produc- 
tion is forecast by experience in older 
producing fields. 


“Finally, when output from wells 
undergoes major contraction and it be- 
comes necessary to supply at least a 
part of the motor-fuel demand from 
alternative sources such as coal and 
shale, society must expect to devote an 
increasing proportion of its labor force 
to the task of mining its minerals from 
which the motor fuel is extracted. Al- 
though the developments that probably 
would accompany a scarcity of oil and 
gas from wells can be visualized to a 
certain extent, just when the period of 
diminishing abundance will emerge, 
only the future can disclose. 


“Although the outlook is for in- 
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creasing employment opportunities, the 
influence of technology in modifying 
the composition of the working force 
is expected to continue. The demand 
for unskilled labor in most branches of 
the industry—notably exploration, re- 
fining and pipeline transportation—is 
disappearing rapidly. The trend is now 
toward trained technicians and skilled 
and semi-skilled workers. ... 


“In drilling there is still heavy work 
for the laborer, but even here increas- 
ing proportions of skilled workers are 
required. For the bulk of the indus- 
try’s labor force, youths with high 
school education or its equivalent are 
preferred by oil companies as new em- 
ployees. Most of those accepted for em- 
ployment, moreover, usually are put 
through an additional schedule of 
training at company expense. There is 
little hope for reémployment of older, 
untrained workers who have lost their 
jobs in the industry.” 


Stake in Conservation 


How closely the future of petroleum 
employment is tied up with orderly 
production is emphasized in the same 
volume: “Over the long run, the stake 
of the workingman is definitely in 
waste prevention and in efficient pro- 
duction control. When the essence is 
rendered from the many present con- 
flicting forces, interests and opinions in 
the industry, it still appears that the 
larger the quantity of oil or gas made 
available for production by conserva- 
tion engineering, the longer man will 
be able to work at the job of produc- 
ing. Speaking from a statistical stand- 
point and ignoring the influence of 
factors that affect the status of indi- 
vidual workers (changing skills, for 





example), job security and tenure tend 
to improve as the life of engineering 
activities at different sites is extended.” 


But the average worker is not so 
much interested in the future of his 
industry as in his own personal future 
with that industry. For this reason we 
must consider not only where the oil 
industry is going but also where the 
employee himself is likely to go in that 
industry—or at least in that segment 
of it which his own company forms. 


Although normally a business with 
a future might be assumed to offer each 
of its workers a chance to share in its 
prospects, such is not necessarily the 
case. For an industry that hopelessly 
stratifies its workers or habitually goes 
outside its own ranks to fill vacancies 
up the line might galley a man for life 
to the job in which he entered it. 


Nothing can be more stultifying to 
the ambitious employee. Nothing will 
more quickly and thoroughly moth 
away his initiative than a sense of fu- 
tility about going forward in the work 
he likes to do. 


For, as the industrial relations ex- 
pert quoted earlier in this discussion 
pointed out, the worker must have the 
feeling that he is growing and know 
that the door of advancement is held 
open to him if he has qualified himself 
to move on in. Fortunately, in both 
these particulars, petroleum ranks high 
among all industries. Not only does it 
offer the worker the necessary oppor- 
tunity to learn on the job but also in 
many companies it insures him a 
chance to go on up in the organization 
if he can show its executives that he 
knows the job ahead. 


It is, of course, obvious that quali- 
fications must be the fundamental basis 
for advancement in any business that 
is to endure for long. Qualifications for 
most of the jobs in the oil industry 
mean not only native intelligence but 
also trained skill. Consequently, to the 
many who have not had specialized 
training before joining the ranks of oil 
workers, the opportunities for such 
training while on the job determine al- 
most entirely the chances for indi- 
vidual progress. 

Petroleum in particular (as was em- 
phasized in the second article of this 
series) has long been active in afford- 
ing such opportunities to its employees. 
But just how successful are these oil 
company programs in providing work- 
ers with the additional knowledge and 
skill needed to get ahead? 


Skilled Workers 


This question has for sometime in- 
terested one of the larger refining com- 
panies, and recently it decided to find 
the answer. Choosing for the study its 
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largest plant, the company’s personnel 
department surveyed approximately 
1160 jobs there that can be described 
by the broad term “skilled.” These did 
not include office workers or higher 
supervisory personnel, but the various 
mechanical crafts and process operators 
necessary to carry out the intricacies of 
present-day refining. The personnel de- 
partment set out to learn both where 
the men came from who filled these 
responsible jobs and where they ac- 
quired the ability necessary to fill them. 
The findings were amazing. 


Of the 1160 skilled workers con- 
tacted, 1046 came from the ranks of 
the unskilled laborers at this same 
plant. Only 114 of the entire number 
had had previous training fitting them 
for the places they now hold, and many 
of these were pioneers who set up the 
work in the plant. All the others, in- 
cluding many in the most difficult 
technical positions, had been given 
their opportunity to acquire the neces- 
sary special training right there on the 
job. 

Breaking down this total by depart- 
ments, the company found further that 
of 216 skilled operators—stillmen, 
housemen, topmen, firemen, etc.—in 
the distillation department, 212 had re- 
ceived their training in the plant. All 
but four of these had come from the 
company’s own unskilled ranks. 

On the cracking coils, 154 of the 
159 skilled operators were trained on 
the job. 

Of 31 boilermakers there, 29 had 
risen from the rank of helpers at the 
plant. 

Twelve riggers out of 13 had learned 
their trades there, and 23 out of 40 
machinists, 14 out of 26 carpenters, 
and 19 out of 30 welders had obtained 
their training in the plant. 

In the gauging department, all 31 
pumpmen and supervisors’ jobs were 
filled by men who came up from lesser 
places. 

In the lubricating oil department, all 
40 skilled operators had received their 
training in this plant, as had 32 out of 
49 pipe fitters. 

In the treating department, 157 out 
of 162 skilled workers had come up 
from the refinery’s unskilled ranks. 

Twelve out of 14 electricians, 7 out 
of 8 skilled instrument repairmen, 5 
out of 9 tinners, 4 out of 7 garage 
mechanics, and even 6 out. of 10 rail- 
road switchmen had learned their busi- 
ness at the company’s plant under its 
policy of providing opportunities for 
special training to qualify its employees 
for better work. 

The opportunities of learning on the 
job bring to mind the true story of a 
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West Texan who picked up all he 
knows about the oil business just that 
way. 


Got the Job Done 


It was during the brawling, lusty 
days of Ranger, among the most fabu- 
lous of all the fabled boomtowns. Early 
one sultry July morning a man in his 
middle twenties—tall, rawboned and 
obviously from the country—appeared, 
hat in hand, at an oil company’s bunk- 
house and asked for “the boss.” 


The foreman stepped from the fringe 
of men outside the door and walked 
over to him, gonging a tin can expertly 
with a slug of his Brown Mule in 
passing. 

“What d’ya want?” he demanded, 
wiping off his chin, with a hairy fist. 

“A job,” the stranger replied. 

“Know anything about oil?” 


“No,” the visitor admitted frankly. 
“Been working on a farm all my life. 
But I stopped by an oil well the other 
day. I'd like to get a job on one.” 


The foreman sized up the young 
farmer. He was baked red by many 
Texas suns, trimmed spare by many 
Texas northers. But he was large- 
framed and muscular, and his direct- 
ness and assurance created confidence. 


“You look strong enough,” the fore- 
man conceded. “I’ll try you out. 
Roustabout at 40 cents an hour.” 

The young farmer put his hat back 
on. 


“When can I start?” he asked. 


From that time on, the new rousta- 
bout never stopped. Night or day, he 
didn’t know how to let up if he had a 
job to get done. And matching his 
driving ambitions and his unquencha- 
ble curiosity about every detail of the 
oil business was a tremendous endur- 
ance built up by years in the open. 
Very soon he was made a pumper, and 
in exactly nine months to the day from 
the time he joined the company, he was 
elevated to lease foreman. 


It was while on this job that some 
eastern engineers came to the field to 
try out a new recovery process they 
had developed in their laboratories. The 
district superintendent to whom they 
were referred was not interested and 
shoved them off on his greenest fore- 
man as the easiest way to get rid of 
them. 


The young foreman, however, wel- 
comed the chance to learn something 
about the new method from its in- 
ventors. Plunging into the task with 
the same interest and willingness to do 
any amount of hard work that had 
marked his days as roustabout, he soon 
knew almost as much about the process 
as its inventors. In fact, when the 





equipment sent down from the east 
would not function, it was the ex- 
roustabout instead of the engineers 
who tore it down and rebuilt it to make 
it operate. 


The result was that when the east- 
erners went back home and encount- 
ered other difficulties, they asked the 
company to send the young foreman 
up to help them. From then on he was 
a marked man with the company. 
Three years to the day after he entered 
its employ he was made district su- 
perintendent of one of the smaller dis- 
tricts. Production costs there had been 
the highest in the company. Not only 
did the ex-farm boy reduce them below 
what they had been, but in a few 
months he had reduced them to the 
lowest of any district in the entire 
company. 

Promotion to a larger district where 
costs were high followed, and there 
again he cut them. A series of such 
successes brought him further promo- 
tion until on the first of January 1214 
years after joining the company, the 
ex-roustabout was moved into the home 
office as general superintendent of the 
company’s production department. In 
December of the same year, or exactly 
13 years 414 months after coming into 
the organization, he was made vice- 
president, a member of the board, and 
assistant manager of the production de- 
partment. And this was the farmer 
who didn’t know a kelly joint from a 
pool hall when he went to work! 


Diamond to Desk 


Rivaling this is the story of perhaps 
the youngest vice-president of a major 
oil company in the United States. 


Also the product of a rural section, 
this young man offered as his princi- 
pal marketable talent when he had to 
go to work his baseball playing abil- 
ity. In fact, he was so good on the 
diamond that he had offers from the 
famous Cardinals as well as several 
minor league teams. But the oil busi- 
ness appealed to him even more 
strongly, and in 1923 he decided to de- 
sert the national pastime to join the 
labor gang. 


His decision was a singularly happy 
one. From roustabout he jumped to 
production foreman, then to field su- 
perintendent, and not long after that 
to production district superintendent. 
Outstanding success there brought him 
the appointment within a relatively 
short time as manager of the com- 
pany’s affiliated pipe line company, and 
the next year, only 11 years after en- 
tering the oil business, he was made 
vice-president of the pipe line com- 
pany and assistant manager of the main 
company’s production department. 
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But he did not stop even here. Four 
years later, in 1938, or only 15 years 
after coming on the job as a rousta- 
bout, he was elevated to the vice-presi- 
dency of the parent company in charge 
of all its drilling, production, crude 
trading, and natural gasoline for the 
territory east of the Rocky Mountains. 
Not bad for a boy who, when he went 
to work, knew much more about sock- 
ing a low one to left field or stealing 
“home” than he did about rockbits or 


sucker rods. 


Such stories are, of course, excep- 
tional. Naturally the men whose ca- 
reers they represent are exceptional, or 
they would not have climbed so far so 
fast. 


But the point is that these opportu- 
nities to learn and get ahead in the oil 
industry are available even to its green- 
est, most poorly-paid laborer—and the 
facilities for such a practical education 
while on the job are much more nu- 
merous, comprehensive, and accessible 
today than when our farmer left his 
farm or our baseball player put his 
glove away. 


Promotion 


Of course, there is no more neces- 
sity now than then for a worker to 
take advantage of them. Indeed, the 
employee today isn’t allowed to work 
as long hours to try to get ahead on 
the job. But his time outside still is 
not restricted as to what he does with 
it, and he has a great deal more of it. 
There is, of course, no requirement that 
he employ these hours for anything but 
recreation, and there is no guarantee, 
should he make use of his opportu- 
nities, that he will necessarily rise any 
faster or go any further. 


A man may work all his life as a 
machinist’s helper and never make a 
machinist. On the other hand he may 
rise to a top-ranking executive of his 
company with no more training than 
he can get on the job. Much of it de- 
pends and always will depend upon the 
man. But the oil industry stands ready 
to do its part if the individual will 
make the effort. 


One of the industry’s most encour- 
aging steps in this direction is the prac- 
tice of many oil companies of filling 
vacancies solely from within their own 
organization. In fact, all the personnel 
managers interviewed in the prepara- 
tion of these articles asserted, without 
exception, that perhaps the strongest 
factor in building employee morale is 
the rewarding of ambitious and quali- 
fied workers with promotion when an 
opening appears. Conversely, they 
agreed, nothing more quickly destroys 
employee morale than importing a man 
from another company or industry 
when a qualified man is already avail- 
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able down the line in the existing or- 
ganization. 


Indeed, one of the personnel direc- 
tors even cited his own case in which 
he had worked up to a good job with 
one company only to quit it and join 
another as roustabout when the first 
company passed over fellow employees 
in filling higher vacancies. 


How scrupulous some companies are 
in adhering to this policy is shown by 
a recent case. The vice-president in 
charge of production for a large com- 
pany resigned to enter the oil business 
for himself. The assistant manager of 
production was made general superin- 
tendent to succeed him. One of the di- 
vision superintendents was then moved 
in as assistant manager of production, 
and a district superintendent was 
moved up to division superintendent. 
A foreman was elevated to district su- 
perintendent, and a head roustabout 
was promoted to the foremanship. A 
gang pusher was made head roustabout. 
Then a member of a gang became gang 
pusher and a roustabout was added to 
the gang. In the end, the company had 
lost a vice-president and hired a new 
roustabout! 


Not always, of course, can such a 
policy be followed. Sometimes the re- 
quirements of a specialized job make it 
necessary for the company to go out- 
side its organization, but such excep- 
tions currently are rare in the com- 
panies following this plan of promo- 
tion. 

A corollary factor that helps em- 
ployee morale is the placing of relatives 
of higher officials upon exactly the same 
footing in the organization as any other 
employee. 

The personnel director of one of the 
integrated companies recently was 
waiting to hold an employees’ meeting 
at a company plant when a worker sat 
down and began talking to him. 


‘“How’s Dave?” the employee asked, 
calling the president of the corporation 
by his first name. 

“You mean Mr. Jones, our presi- 
dent?” the personnel director asked. 
“Why, he’s fine.” 

When the man left, the personnel 
head inquired of the foreman as to who 
he was. 

“That’s the president’s brother,” the 
foreman informed him. ‘“He’s a ma- 
chinist. Been here some years.” 


And this was the first the personnel 
director knew that the president even 
had a brother with the company. 

Sometimes, of course, the fact that 
a worker is a kinsman of an official 
even hurts him, due to the executive’s 
reluctance to show favors. 


One highly respected member of a 





major company organization worked 
under a brother who was vice-president 
of the company. The executive was so 
concerned he might show some favorit- 
ism that the brother (who has been 
with the company 25 years) has not 
had a promotion in nearly 20. Mean- 
while others who joined the company 
since he has, have moved past him 
through no fault of his. 


Occasionally an oil employee recog- 
nizes the handicap of such a relation- 
ship and takes the bull by the horns. 
One was the son of a high official who 
first joined his father’s company. For 
eight or ten years he showed consid- 
erable ability in his various jobs. But 
the unspoken feeling of his associates 
that he was getting by solely because 
of his father finally became too much 
for him. 


He resigned and entered another 
large company where he had no rela- 
tives. His knowledge and talents made 
his advancement exceptionally rapid 
there, and today he is superintendent 
of production for the second company. 
In this case, gang resentment, perhaps 
unconscious but nevertheless strong, 
deprived their company of an execu- 
tive who might have become a strong 
asset to it instead of to a rival. 


How thorough is some companies’ 
policy of recognition of merit in the 
ranks of workers and the opportunities 
this offers the employees are shown in 
a recent survey made by a leading Cali- 
fornia company among its own execu- 
tive personnel. 


Of the officers on its board of direc- 
tors, the president began as a fireman 
in a pipe-line pumping station, whereas 
the four vice-presidents entered com- 
pany employ as stenographer, salesman, 
chain man on an engineering gang, and 
office clerk. The other members of the 
board began as clerk, office boy, geol- 
ogist, and civil engineer. 

Of the men holding the 283 man- 
agerial positions existing in the or- 
ganization, only 24 (or less than 10 
percent) began in an executive or even 
a supervisory capacity. Of the 283 ex- 
ecutives,63 were clerks, 30 were service 
station salesmen including the vice- 
president and general manager of mar- 
keting operations, and 20 were regular 
salesmen including the assistant general 
sales manager and three district sales 
managers. 

Included in the 283 were 10 drafts- 
men, 9 drillers, 7 roustabouts, 8 ste- 
nographers, 8 warehousemen, 5 labor- 
ers, 5 office boys, 4 messengers, 3 tank 
truck drivers, and among the techni- 
cally trained personnel, 27 ex-engineers 
and 15 geologists. The head of the 
company production department was 
a geologist, and the two assistant gen- 
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eral managers had been drillers. The 
manager of one of the larger refineries 
formerly was a blueprint boy, the man- 
ager of another a laborer, and the head 
of the company’s asphalt department, 
hall boy in a company office. 

Even statistics such as these become 
a lively challenge to ambition when 
one realizes what they represent in op- 
portunities. 


Any number of success stories might 
be cited. Like that of W. L. Connelly, 
chairman of the board of Sinclair 
Prairie, who entered the oil business at 
the age of 14 as boilermaker’s helper 
and was an independent producer at 
19. Or of C. H. Lieb who rose from 
draftsman to president of the Standard 
Oil Company of Venezuela in 11 years, 
later went on to head the Carter Oil 
Company, and is now vice-president of 
both Creole Petroleum Corporation 
and Lago Petroleum Corporation. 

Or of Ralph W. Gallagher who be- 
gan as an odd-job boy and climbed to 
the management of all the Standard of 
Jersey’s natural gas interests, and is 
now director and vice-president of 
Standard Oil (N. J.). Or of that great 
dean of oil executives, the late J. W. 
Van Dyke, who left school at 17 to 
take a job as pumper in the newly dis- 
covered Pennsylvania field. 

Not only do these stories outdo Ho- 
ratio Alger, but furthermore, they all 
happen to be true. The trouble with 
citing them, though, is that the aver- 
age oil worker knows several others as 
good or better that happened to his 
own friends. In fact, a volume might 
be filled with them and still leave many 
good ones untold. 

But because so many of its top-rank- 
ing executives have worked-up from 
the ranks, the petroleum industry en- 
joys an unusually close understanding 
between men and management. In fact, 
it is sometimes difficult for the practi- 
cal oil executive to remember which 
side of the desk he is on when he has 
to make a decision. It is too much a 
habit to solve any problem presented 
him out of his lifetime of experience 
down the line as laborer, roughneck, 
pumper, pipe-line walker, or stillman. 

The democracy of oil is full of 
stories showing the informality and 
friendliness of relations between oil 
executives and oil employees. In fact, 
it is a reflection of a feeling of many 
oil executives who have come up the 
hard way that they are just another 
employee in the same organization. 

As The Lamp, official publication of 
the Standard Oil Company (N. J.), re- 
cently put it, “In this industry there 
can be no distinguishing line between 
the executive or manager and the man 
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on the ‘firing line.’ In any phase of the 
industry the workman and his manager 
in the field or plant will be found to- 
gether, working over a common prob- 
lem. 

“In the oil industry, more than in 
any other, the sheer force of practica- 
bility brings the workman through the 
various stages of the business into the 
highest executive position. 

“This statement is well exemplified 
by the directors and higher officers of 
the company. Their own experience 
gives them a common background with 
the employee representative, a basis of 
mutual understanding which explains 
their continuing sympathy with and 
knowledge of the employee’s problem.” 


Tradition of Loyalty 


The democratic relations in the in- 
dustry have been in no small measure 
responsible for the unusual loyalty of 
oil employees to their industry and 
their company. In the days before 
work hours were limited and minimum 
wages set, such loyalty was so com- 
mon as to be taken for granted. 


Yet how many new fields were dis- 
covered only because a drilling crew 
worked for beans and bacon to help a 
bankrupt wild-catter poorboy his hole 
down to a doubtful pay? 


How many drillers, fighting a cav- 
ing hole or heavy gas have seen their 
crews work 18 to 20 hours a day 
through stinging blizzards or a shade- 
less heat to keep the bit turning and 
the mud pumping? 

How many a boll-weevil has taken 
off frozen socks in the welcome blast 
of the boilers’ heat, and reviving his 
numbed feet with hot water, gone 
back for another twelve-hour tour be- 
cause his boss was short-handed? 


This is a loyalty that cannot be 
bought or sold because it is without 
price. It is a loyalty that cannot be 
defined by legislation or restricted by 
control because it surpasses both. It is 
a loyalty that has established a great 
tradition of service from the begin- 
nings of oil until today. Finally, it is 
the principal ingredient of success for 
an industry that has come from noth- 
ing to second in the nation within 
the span of a man’s lifetime. 


As an oilman recently defined it, 
“This kind and degree of codperation 
is not built merely upon mechanics, 
but presupposes understanding of ob- 
jectives and policies. It is primarily a 
thing of the spirit. It is not built upon 
trading or compromising which leaves 
each side wondering if it has got the 
best or the worst of a bargain, but 


rather on a pooling of interests to 
bring out the best in the long run 
for all concerned.” 


Because this sense of mutual loyalty 
is general both with men and man- 
agements, the petroleum industry has 
had friendly and harmonious labor re- 
lations unsurpassed by any other in- 
dustry. 


Partnership of Petroleum 


Not only has the “quit” rate been 
the lowest in all industry, but also 
strikes have been virtually absent. 

For instance, in 1936 there were 
only two refining strikes involving 301 
workers, and in the first four months 
of 1939, one affecting 160 refining 
workers. Refining’s four-year aver- 
age of only 1.9 percent of its em- 
ployees striking contrasts happily with 
24.33 for automobiles, 29.41 for rub- 
ber, and 34.61 for bituminous coal. 
And as for the rest of the industry, 
production, pipe line, and natural gaso- 
line have had virtually none. 

Such a labor record is the working 
recognition by employee and employer 
of their fundamental partnership in 
the important enterprise of petroleum. 
The two are associates in a common 
venture and each profits only when 
their common undertaking succeeds. 

As H. H. Anderson summed it up 
in his testimony before the economic 
committee, “These achievements of 
the industry in harmonious relations 
have come from the simple expedient 
of recognizing through the years— 
without pressure—the right of labor 
to a fair share of the proceeds of busi- 
ness, by minimizing for workers the 
effects of our economic cycles, and by 
predicating employment policies on the 
rule that no organization or industry 
can rise above the condition of those 
who comprise it. 

“The industry’s employment policies 
have been appreciated by a loyal and 
intelligent employee body, well aware 
of their preferment in the common 
effort to advance the standard of liv- 
ing. The combined effort and inge- 
nuity of the industry’s employees of 
all ranks have given the general pub- 
lic essential services, unselfishly con- 
ceived and faithfully rendered.” 


On that record, petroleum stands to- 
day. It is a record to which every mem- 
ber of the industry from the newest 
laborer to the oldest board chairman 
has been and is contributing, and of 
which each can be proud. With it for 
foundation, the industry builds into to- 
morrow with confidence that its future 
will be as great as its past and as im- 
portant as its present. 
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O the remote places 


where men are drilling for oil 


and gas, and to the homes of 
all who are part of these great 
industries, we send greetings 
and best wishes for a Merry 


Christmas and a Happy New Year. 
* 


THE CONTINENTAL 
SUPPLY COMPANY 
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Steam Generation in the Natural 
Gasoline Plant 





too often neglected 


By 


This important part of plant operation has become 
so commonplace that the underlying principles are 


ROY W. MACHEN, Superintendent 


HE generation of steam, although 

such an important part of plant 
operation in natural gasoline manufac- 
ture, is so often accepted as a com- 
monplace function that many of the 
underlying principles are sometimes 
forgotten. It is believed advisable, 
therefore, to review certain funda- 
mentals from time to time and it is to 
such a review that the present article 
is devoted. 


Boilers should be constructed from 
materials selected for their ability to 
withstand the stresses and internal 
pressures to which they may be sub- 
jected. The vessel should be designed 
to have a safety factor of 4.5 to 6. 
Durability of the equipment and econ- 
omy in evaporating qualities are two 
major factors to be considered in speci- 
fying workmanship and materials. 


For its size, the boiler is one of the 
most expensive pieces of equipment in 
a gasoline plant. It is constantly called 
on to withstand heat and pressure, two 
of the most destructive forces en- 
countered by metal. The boiler battery 
has been aptly termed the heart of the 
plant. The shutdown of the boiler sys- 
tem will necessitate a stopping of all 
other plant operations. 

A boiler plant properly sized to 
provide an adequate and constant sup- 
ply of steam without overtaxing the 
equipment has long since been proved 
to be the proper route to follow in 
designing a plant. 

Steam boilers may be classified ac- 
cording to the method by which the 
water is heated. 


Fire-Tube Boilers 


Fire-tube boilers are divided into 
two classes, namely, (1) horizontal 
return-tube, and (2) horizontal fire- 
tube, or locomotive type. The char- 
acteristic feature of the fire-tube boiler 
is the group of flues that provide for 
the passage of the hot gases formed by 
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combustion in the firebox through the 
main body of the water. 


In the horizontal return-tube boiler, 
the combustion chamber is directly 
under the belly of the vessel and di- 
rect application of heat to approxi- 
mately two-thirds of the entire outer 
surface of the vessel is quite often 


_ possible. The gases generated in the 


furnace pass to the rear of the setting, 
upward, and through the tubes back 
to the front of the. vessel and exit 
through the stack. 





The locomotive type, or oil-field 
boiler, is composed of a “firebox,” the 
external shell of which is securely 
riveted to the “barrel.” The firebox 
is composed of two shells that form a 
water chamber around the entire com- 
bustion space; each shell resembles an 
inverted U. The inner U forms a 
chamber of which five sides are of 
sheet steel. The sixth side (the floor) 
is left open for the installation of 
burners and to provide secondary air. 
The two sides, top, and front of the 
combustion chamber are tied to the 
outside U by means of staybolts. A 
heavy ring around the base of the two 
inverted U-shaped shells, termed the 
mud-ring, completes the tying to- 
gether of the firebox and boiler bar- 
rel. The fire-tubes pass horizontally 
through the barrel and are tightly 
rolled into a flue sheet that forms the 
rear side of the furnace. The other 
ends of the flues are rolled into a flue 
sheet that forms the head of the rear 
end of the barrel. A steam dome is 
situated just back of the firebox on the 
upper side of the barrel for the col- 
lection of the steam generated. The 
steam dome makes it possible to supply 
a drier steam than would be provided 
without it. 


The side walls, top, front, and flue 
sheet forming the inner shell for the 
combustion chamber receive heat by 
radiation from the combustion prod- 
ucts. The gases generated pass through 
the tubes that are entirely surrounded 
by water. Upon reaching the rear of 
the vessel, the gases immediately rise 
through the stack to atmosphere. 


Water-Tube Boilers 


A water-tube boiler is considerably 
different from the fire-tube type. In 
this type boiler, the water is contained 
in the tubes rather than in a large 
cylindrical vessel. The fire is confined 
to a combustion chamber for radiant 
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January, 1938, oil magazines were permitced an audited circulation 
breakdown by titles. The Petroleum Engineer was first to take advantage 
of this—in the first available statement. One year and a half later another 
publication followed suit. Others will fall in line. 

The day of tonnage buying of oil magazine circulation is over! 

Buying of oil field and plant equipment is effected in only one 
department of the average oil company—the operating department. 
Higher officials or “management” titles exercise no buying authority and, 
even within the operating department, individuals having jurisdiction 
over more than one division almost never enter the buying picture. Real 
buying titles are Officials in Charge of Operations, Engineers, Superin- 
tendents, Contractors, Purchasing Agents and Foremen—men upon 
whom the manufacturer’s representatives call. They must be reached with 
his advertising message. 

The Petroleum Engineer, an ABC-ABP monthly, is edited exclusively 
for key men in operating departments. Eighty-five percent of its articles 
deal specifically with engineering and operating problems. Its editors are 
experienced, highly regarded engineers and writers. Among Petroleum 
Engineer contributors are scores of the industry’s leading technical minds. 

Fringe readers and members of non-operating departments do not 
subscribe to The Petroleum Engineer. They have no interest in engineer- 
ing subjects. 

The Petroleum Engineer's total circulation is not the industry’s 
largest. The magazine does, however, offer the largest buying power 
fatcatietetesen 

The Petroleum Engineer was first to give space buyers an audited 
breakdown. It deserves their first consideration for 1940 oil industry 
programs. 


Detailed information is available. Write for it. 








heat absorption. The gases pass back 
and upward over a baffle, then return 
to the front of the furnace and exit 
through a collection chamber to the 
stack. The travel of the gases is 
planned so that the application of heat 
is at all times to the outside of the 
water-filled tubes. 


It is believed by some authorities 
that the steam from a _ water-tube 
boiler is drier than that from the fire- 
tube type. 


Water-tube boilers are less likely to 
explode than fire-tube boilers and the 
consequences of an explosion are not 
so disastrous due to the small volume 
of water contained at any one time. 
This type boiler is more easily over- 
loaded and is at its best when operat- 
ing under a more or less constant de- 
mand. 


Boiler Ratings 


Boilers are rated as to size by the 
horsepower unit. According to the 
A.S.M.E. code, a boiler hp. is defined 
as the ability to evaporate 34.5 lb. of 
feedwater per hr. from and at a tem- 
perature of 212°F. into steam at the 
same temperature. In other words, 
when the feedwater enters the boiler 
at 212°F., 34.5 lb. of water must be 
evaporated per hr. per boiler hp. at 
atmospheric pressure. If the boiler 
gauge pressure is 125 lb., and the 
feedwater temperature is 212°F., the 
required evaporation is reduced to ap- 
proximately 33 lb. per hr. per boiler hp. 


Boiler Battery Subject to Abuse 


A study of field practice as recom- 
mended by the A.P.I. and contained in 
“Oil Field Boilers, Code No. 2,” will 
be of benefit to anyone who wishes to 
operate and maintain a boiler battery 
properly. The posting of a copy of 
the code for constant review in boiler 
houses where the oilfield type vessel is 
installed will aid materially in the re- 
duction of unsafe practices. Strict ad- 
herence to its suggestions and recom- 
mendations will certainly minimize 
accidents and loss of property. 

The outstanding features of the 
code are: 


1. Frequent inspection of water 
levels by gauge glass and try-cocks. 

2. Low-water-level instructions 
that should be closely followed. 


3. Regular inspection of gauges and 
safety valves. 


4. Proper “blowing-down” of the 
boiler. 


5. Preparation for and inspection of 
boiler before firing-up to assure proper 
water level, draft, positions of en- 
trance and outlet valves, clearance of 
furnace of any accumulated gases, and 
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the correct routine for turning a boiler 
into the battery header. 

6. Correct routine for taking a 
boiler out of service and for washing 
and cleaning. 

7. Repairs to be made to the boiler 
and appurtenances, when and by 
whom. 

Some of the most prominent abuses 
are: 

1. Firing-up and placing in service 
too rapidly. 

2. Blowing-down the boiler while it 
is still under steam pressure. 

3. Cooling too rapidly by opening 
firebox and smokebox doors. 

4. Ignoring safety precautions re- 
garding blow-downs, sealing of steam 
and feedwater valves, disconnecting of 
fuel lines, and use of improper tools 
when repairing or cleaning a boiler. 

5. Failure to clear combustion 
chamber of accumulated gases before 
firing-up. 

6. Cutting boiler into battery 
header too rapidly or before boiler pres- 
sure is as high as the header pressure. 

7. Pumping water into a “low- 
water-level” boiler before steam pres- 
sure has been reduced to zero; and 
refiring before the water level has been 
returned to normal. 

8. Overheating caused by deposi- 
tions of scale or oil from poor-quality 
feedwater. 

9. Omission of proper inspection 
and attention of boilers at all times 
through gross neglect. 


Boiler Feedwater 


Boiler explosions are caused, gen- 
erally, by overheating the plates. An 
insufficient amount of water in the 
boiler is quite frequently the cause of 
such weakening. When the pressure is 
suddenly increased by pumping water 
in a “low-level” boiler, the weakened 
plate is ruptured. Many times the rea- 
son for a low level can not be im- 
mediately ascertained and it is good 
and accepted practice to provide two 
distinct methods of supplying water to 
a boiler. 

Scale and oil when present in feed- 
water will often form heavy insulat- 
ing incrustations that will cause over- 
heating of the plates. Not more than 
a protective coating of scale should be 
permitted. An insulating coat of scale 
only 1/32-in. thick will reduce the 
boiler efficiency by 10 percent. All oil 
should be removed from feedwater 
supply sources as its presence will 
lower the efficiency even if it is not 
present in sufficient quantity to collect 
and cause overheating. 

The effect of feedwater heating on 
boiler efficiency is well worth con- 
sidering in any installation. If the 
feedwater is heated to 210°F. prior 


to entering the boiler, it will require 
13 percent less heat to convert it to 
250-lb. (gauge) steam than it will to 
convert the same volume of water to 
steam from a temperature of 55°F. 

Heating the feedwater to 200°F. 
precipitates the chemicals causing tem- 
porary hardness and any free oxygen 
contained in the water may be re- 
moved by venting. The boiler effi- 
ciency is increased due to the reduction 
of scale-forming substances in the 
feedwater and pitting resulting from 
the presence of free oxygen is elimi- 
nated. Hot-water feed eliminates local 
strains that are induced in the boiler 
when cold water is used and fewer 
leaks result. 


Economy of Insulation 


The insulation of boilers is an im- 
portant factor in the conservation of 
heat input. An insulated boiler will 
show a fuel saving of more than 10 
percent in many instances. When the 
boilers are housed and completely pro- 
tected from the weather, the saving in 
fuel and heat input attributable to in- 
sulation will amount to considerably 
less. 

In localities where the feedwater is 
high in saline content, the saving re- 
sulting from the use of insulation is 
more than offset by the difficulty of 
removing the insulation in making the 
constant repairs involved unless the in- 
sulating jacket is made in sections that 
can be removed periodically for boiler 
inspections and necessary repairs. 


Properties of Steam 


When steam is developed by the 
boiling of water at atmospheric pres- 
sure in an open vessel, no power is 
developed because the generated steam 
rises and mixes with the surrounding 
air as rapidly as it is formed. If the 
water is confined in a vessel and boiled, 
however, the steam generated, being 
unable to escape, exerts a pressure that 
increases as the volume of steam in- 
creases. The higher the temperature is 
raised, the greater the pressure in the 
vessel becomes. 

The boiler battery in many modern 
gasoline plants is operated at or near 
300-lb. gauge pressure. When operat- 
ing at this pressure, it is possible to 
supply the distillation section with 
process steam at a temperature of ap- 
proximately 420°F. 

Steam is a colorless, dry, and in- 
visible gas. Steam is water in a gaseous 
state. That white vapor commonly 
called steam is, in reality, steam in its 
first stages of condensation and the 
white color results from the multitude 
of tiny droplets of mist that have 
formed. 


(Continued on Page 119) 
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The specific heat of a substance is 
commonly regarded as the heat (usu- 
ally expressed in B.t.u.) necessary to 
raise 1 lb. of the substance 1°F. in 
temperature. 

The sensible heat content of 1 Ib. 
of a substance is the amount of heat 
necessary to change the temperature of 
that quantity of material from one 
temperature to another by means of 
simple heating. The sensible heat con- 
tent of 1 Ib. of water that has been 
raised from 32° to 212°F. will be, ac- 
cording to Marks and Davis, 180 B.t.u., 
as the specific heat of water is 1. 

The latent heat of a substance varies 
with the temperature, or pressure, at 
which vaporization occurs. After a lb. 
of water has been raised to its boiling 
point, its temperature will remain at 
the boiling point until the entire liquid 
body has been generated into steam. 
Although there was no change in tem- 
perature, the vaporization of this lb. 
of water has caused the consumption 
of 970 B.t.u., or more than 514 times 
the amount of heat necessary to raise 
the same material from 32° to 212°F. 
This heat absorbed during the trans- 


formation of the liquid to a gaseous 
state is known as the latent heat of 
vaporization. 


The total heat of steam is the sum 
of the sensible heat content and the 
latent heat of vaporization. At atmos- 
pheric pressure the total heat of 1 Ib. 
of steam is 1150 B.t.u. 

Steam occupies more space than the 
water from which it was generated. 
The steam volume is 1646 times 
greater than that of the water when 
boiling ceases at atmospheric pressure, 
i.e., 1 cu. ft. of water will generate 
1646 cu. ft. of steam when evaporated 
at atmospheric pressure and 212°F. 

Saturated steam is normally formed 
over boiling water and has the same 
temperature as the water that gener- 
ated it. Saturated steam may be either 
“wet” or “dry,” depending on the 
presence or absence of moisture in the 
form of a mist. 

When saturated steam is removed 
from contact with the water from 
which it was generated and further 
heated to a temperature higher than 
that normally due to pressure alone, 
it becomes superheated steam. The in- 
crease in temperature of superheated 








steam is accompanied by an increase in 
pressure if the volume is kept con- 
stant. If the pressure is held constant, 
the volume increases with the increase 
in temperature. 

The fuel consumption is increased 
approximately 6 percent when satu- 
rated steam at 250-lb. pressure is 
superheated 100°F. At the same time, 
the steam volume is increased by 
nearly 18 percent. 

It is evident that by superheating 
250-lb. steam 100°F. the evaporation 
required of a boiler is less than 85 
percent of that required to supply the 
same amount of saturated steam. 


It is a recognized fact that the use 
of superheated steam will result in 
more efficient lubrication of ma- 
chinery, smoother and easier operation 
of pumps, less wear, and lower main- 
tenance costs. The use of superheated 
steam permits the operation of the 
boiler plant at lower pressures for the 
procurement of a definite predeter- 
mined steam temperature. 

Superheated steam is “dry” and the 
pressure drop in the steam headers 
from the boilers to the pumps is less 
by 6 percent than for saturated steam. 


Historical Resume of the Petroleum Industry in Bolivia 


O 1916 oil concessions in Bolivia, 

South America, were granted in 
the same way as those for ore deposits, 
in accordance with the mining laws, 
says a release of the U. S. Bureau of 
Mines, in giving a historical resume of 
the petroleum industry in that coun- 
try. 

In 1916 a decree was issued placing 
all petroleum deposits in the Fiscal Re- 
serve, and stipulating that oil conces- 
sions could only be granted in case the 
Government was accepted as a partner 
and given a royalty. 

In 1920, Richmond Levering and 
Company, New York, obtained a pro- 
visional grant covering 7,413,131 
acres, which was reduced to 2,471,043 
acres after a geological reconnaissance 
was completed of the total area. 

In June, 1920, the Bolivian Con- 
gress issued the first Petroleum Law, 
by which no concession larger than 
247,104 acres would be granted and 
making the Government partner in 
every concession on a royalty basis. 
Under this law about 32,123,571 acres 
were granted to many private con- 
cerns. 

The Standard Oil Company of New 
Jersey obtained from Richmond Lever- 
ing and Company the transfer of the 
concession granted to them in 1920 
and made a new contract with the 
Bolivian Government giving better 
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conditions. The Standard Oil Com- 
pany also bought many concessions 
from Bolivian owners. In the course 
of the years to 1936 and after geologi- 
cal studies of the entire area were 
made, the claims were reduced to 
about 741,313 acres, which covered 
the best zone from the Argentine 
border to Rio Grande in the Depart- 
ment of Santa Cruz. 

The Standard Oil Company, besides 
making geological studies, drilled 30 
wells in the most promising districts 
of the grant. These were drilled from 
1922 to 1928. 

Besides the Standard Oil Company, 
other companies made some geological 
explorations and drilled wells but none 
of these had any success. Among them 
were the Compania Aguila Doble, a 
Bolivian company that drilled in Co- 
chabamba and the Compania de Pe- 
troleos de Calacato, which drilled two 
wells in the “‘altiplano” near the Arica- 
La Paz railroad. 

In June, 1936, the Bolivian Govern- 
ment issued a decree that cancelled all 
claims that had not complied with the 
law of 1920. This left outstanding 
only the concession of the Standard 
Oil and Aguila Doble companies. The 
same year the Government created the 
fiscal organization Yacimientos Petroli- 
feros Fiscales Bolivianos for the pur- 
pose of developing the oil deposits. 


Again in March, 1937, the Bolivian 
Government issued a decree taking 
over the Standard Oil concessions in 
accordance with certain articles of 
their contract and turned their man- 
agement over to Yacimientos Petroli- 
feros Fiscales Bolivianos, which now is 
in charge of all developing and ex- 
ploitation of petroleum in Bolivia. 

Today private concessions are not 
granted, but Yacimientos Petroliferos 
Fiscales Bolivianos is entitled to enter 
into partnership with private concerns 
but has not done so to the present. 

To date production has been con- 
fined to the fields of Camiri and San- 
andita, whereas the districts of Ber- 
mejo, Camatindi, Macharati, Buena 
Vista, and Saipuru, although having 
potential production, are kept closed 
due to lack of economical means of 
transportation. 

All wells that encountered produc- 
ing formations are gushers and the 
ones of Camiri and Sanandita have 
been in active exploitation for almost 
nine years and still flow naturally. In 
these two districts there are small top- 
ping plants for the purpose of refining 
the crude produced. Under present de- 
velopment plans the capacities of the 
refineries are to be increased to fulfill 
the entire need of the country for 
gasoline, kerosene, Diesel oil, and fuel 
oil. 
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Over a half/ century ago, Jeffray orig- FR 
inated and ‘patented the first all steel | 
drive and conveyor chains with rollers | 
turning on thimbles locked in the side | 


bars and with pins articulating in the 
thimbles. 


From this early invention (the Steel | 
Thimble Roller chain) and from contin- | 
ued development during the past 50 
years, came the present series of Jeffrey 
rotary drilling chains for oil well service. 


With this enviable background of chain 
development Jeffrey oil well chains 
have a definite place in drilling today's 
deepest wells... with reserve stamina 
for the still deeper wells of tomorrow 
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Take advantage of Jeffrey's new tech- 
nique in precision manufacture with the 
finest alloy steels in all parts . . . oil well 
chains with maximum strength and in 
available sizes to make their use a real 
economy. 
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Characteristics and Requirements of 
Portable Well-Servicing Units’ 


In selecting engines for pulling-unit service the maximum horse- 
power is not so important as the actual horsepower developed 


at the peak of torque 
By W. K. ATCHESON 


Superintendent of Motor Transportation, 


ERFORMANCE of well-servicing 
units differs from that of most 
other types of equipment that operate 
from an engine. In pulling rods or tub- 
ing it is necessary to start and to ac- 
celerate the load without changing 
gears until a stop is made to unjoint 
the rods or tubing; a condition im- 
posed because there is no momentum 
built-up to carry the load while the 
gears are shifted, as in a car or truck. 
It is the same in running a bailer—as 
the load lightens and a change of gears 
is indicated, the unit must come to a 
stop in order to make the shift. 


Fundamentally, all well-servicing 
units are similar. The ability of any 
servicing unit to move and to accel- 
erate a given weight depends upon the 
power characteristics of the engine and 
the speed reduction provided in the 
gears of the transmission, chain sprock- 
ets, and the number of lines strung 
through the blocks. 

The most popular engine used is the 
multiple-cylinder 4-cycle gas and gaso- 
line engine of the truck and tractor 
type. 

Experience indicates that there is a 
lack of understanding of the factors 
determining engine pulling power, 
such as torque and horsepower, and of 
their effect upon pulling-unit perform- 
ance. The gasoline or oil engine is un- 
like the steam engine or electric motor, 
in that it cannot start from a stand- 
still. It must be started by external 
means. A crankshaft speed of about 
300 r.p.m. is required in order to de- 
velop sufficient power and momentum 
to turn the crankshaft steadily. 

The primary function of a gasoline 
engine is to create a force tending to 
rotate a shaft. This force has been 
named “torque,” which in its simplest 
terms means the twisting or turning 
force present in the revolving crank- 
shaft of an engine, and is measured in 
“lb-ft.” A lb-ft. is a force of 1 Ib., 
acting in a circular direction about a 
1-ft. radius. For instances, if you had 
a wrench 1 ft. long and applied a force 
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of 50 lb. at the end, the torque devel- 
oped would be 50 X 1, or 50 lb-ft.; 
and if you used a 2-ft. wrench with a 
force of 50 lb. on the end, you would 
have 50 X 2 or 100 lb-ft. 

In actual practice, when engine tor- 
que is being determined, mechanical or 
electrical means are provided to check 
the amount of torque at various en- 
gine speeds. A retarding force is ap- 
plied to the flywheel; the amount of 
force applied is adjusted so that the 
engine speed neither increases nor de- 
creases, but remains constant under 


the application of the force. The sys- 
tem of force is then in balance. This 
force, in pounds, which just balances 
the turning-force in the crankshaft, 
multiplied by the distance of 1 ft., 
through which it acts, is equal to the 
torque developed by the engine at that 
particular speed. 

The engine torque, at various speeds 
throughout the engine speed range, is 
thus determined, and from it a torque 
curve is drawn as in Fig. 1 that shows 
the torque developed at the various en- 
gine speeds. It will be noted that the 
torque increases quite rapidly to maxi- 
mum and then decreases gradually, the 
maximum torque being developed at 
1000 r.p.m., in this case, although the 
maximum speed is approximately 3000 
r.p.m. 

If this engine was in a truck, the 
above condition would be readily rec- 
ognized in climbing a hill. Suppose this 
truck had a gearing such that 3000 
r.p.m. of the engine drives the vehicle 
at a speed of 55 m.p.h. Beginning to 
climb the hill, of uniform grade, at 
55 m.p.h., the vehicle gradually loses 
speed until it travels at 30 m.p.h., a 
speed that is maintained during the 
rest of the ascent. 

This means that at 55 m.p.h. (or 
3000 r.p.m.) the torque of 140 lb-ft. 
would not permit this speed to be 
maintained. As the speed decreased, 
however, the torque increased, until at 
30 m.p.h. (or 1600 r.p.m.) the torque 
of 176 lb-ft. was sufficient to maintain 
a uniform speed of climb. At this speed 
the force was then in balance. 


Work 


Work is done only when a force acts 
to move a body over a certain space. 
The amount of work accomplished, 
therefore, is measured by the product 
of this force times the distance through 
which it moves the body. The work of 
raising 10,000 brick, which weigh ap- 
proximately 50,000 Ib., 30-ft. in a 
building, may be done by a workman 
in 8 hr.; an elevator may be able to do 
the work in 20 minutes, and yet, in 
either case, the net result will be to 

(Continued on Page 124) 
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Engineers and practical field-men always seem 
to “get along” with the Shaffer Engineering Staff 
—they speak the same language of Safety — Min- 
imum Interference with Drilling — Savings of Time 
and Replacements that result in Low Costs. 


Be sure to have a Shaffer Catalog before you 
when you plan for 1940, so that you can see how 
modern and efficient Shaffer High Pressure Drilling 
Equipment really is. There are important improve- 
ments as well as additions to the most complete 
and reliable line of Pressure Control Equipment 
ever offered to the Oil Industry. 


Feel free to ask the Shaffer Engineering Staff for 
suggestions — you'll find them practical and profit- 
able — and neither cost nor obligation is incurred. 


SHAFFER SAFETY HOOK-UPS 


Shaffer High Pressure Drilling Equipment is available 
to meet any drilling condition, and by proper planning it 
is possible to combine economy, maximum efficiency and 
complete safety. The modern hook-up (1) shows how a 
one-size hook-up can be used from start to finish of a 
well where high pressure is likely to be encountered. A 
Shaffer Combination Rotating Blow-Out Preventer and Strip- 
per is used above two Shaffer Type 38 Cellar Control 
Gates, the upper gate being equipped with rams for clos- 
ing around the drill pipe. The lower gate is equipped with 
rams for a complete shut-off. This hook-up is ideal for wild- 


cat wells or in remote areas where transportation of equip- 
ment is difficult. 


With the casing program determined, or the number 
of strings of casing anticipated, the proper number of Shaf- 
fer Full Opening Spool Type Landing Heads are installed, 
and by merely adding guides of the proper size, when 
required, the drilling connections never need be changed 
in size or length. 


The modern and efficient design of Shaffer Type 38 
Cellar Control Gates is illustrated in views (2) and (3) 
where the positive method of sealing by the ram rubbers 
is shown; also the large, strong operating screws which 
bring the rams smoothly and evenly to the sealing-off 
position. A new effortless method of closing and opening 
any Shaffer Control Gate is the Shaffer Gate Closing En- 
gine (5) which operates from the steam line and closes 
one or more gates with a speed never before possible. 


Shaffer Self Centering Rams have been developed to 
meet the problem of centering small diameter drill pipe so 
that it is in proper alignment with the rams in larger bore 
Shaffer Cellar Control Gates. Protruding angular guides (see 
4) engage the drill pipe and move it into a centralized posi- 
tion as the rams are closed. The guides telescope into the 
opposite ram block and permit the abutting faces of the ram 
blocks to seal perfectly. Self Centering Rams can be furnished 
for previous types of Shaffer Cellar Control Gates; details 
furnished upon application. 
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CASING EASILY LANDED 


The safe landing and packing off of casing is greatly 
simplified when Shaffer Full Opening Spool Type Landing~ 
Heads are used. Three strings of casing are shown landed, 
individually suspended and packed off by illustration (9); 
view (12) shows the full, unobstructed opening before the 
casing is landed, and (13) illustrates the simple, safe method 
of landing and packing off. 


PRODUCTION HOOK-UPS 


Shaffer Production Hook-Ups can be supplied to meet any 
of the varied conditions present in producing oil wells and to 
meet the preferences of any individual operator. Even under 
extremely high pressure, tubing can be pulled with ease and 
safety. The Shaffer Universal Tubing Control Head (10) 
serves as a blow-out preventer while drilling in and tubing 
the well. The Shaffer Type 35 Tubing Head (11) shows the 
tapered bore with the same inside diameter as the casing 
which permits running tubing catchers, and serves as a spider 
for the slips when running tubing. 


Shaffer Adjustable Flow Beans are universally used for 
controlling the flow of fluid and regulating the pressure and 
rate of flow with extreme accuracy. A popular Screw Type is 
shown in view (6); the same style is made with A.P.I. Ring 
Joint Flanges (7). Another type which retains all of the flow- 
ing qualities of Shaffer High Pressure Flow Beans, but is 
designed for wells of moderate pressure only (at a corre- 
spondingly reduced price) is shown in illustration (8). 
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SHAFFER FISHING TOOLS 


The safe, positive and economical results obtained from 
Shaffer Fishing Tools are due in large measure to the opera- 
tion of a rental tool service for many years and to the knowl- 
edge thus acquired. Operators in far away locations can 
depend upon any Shaffer Fishing Tool as being simple in 
design, sturdy in construction, positive in action, and safe 
in service. 

The ideal tool for left-handing or backing-off the string 
(when drill pipe is stuck in a tight hole with the tool joint box 
up) is the Shaffer Expanding Pin Tap (14). It provides a con- 
nection as strong as the rest of the fishing string, and has no 
equal for this service. 


For cutting off casing, tubing or liners, the Shaffer Inside 
Casing Cutter (15) can be run on either drill pipe or tubing. 
Cuts smoothly without chattering, and is easily released and 
moved up or down the hole for repeated cuts. 


Shaffer-Hamon Rotary Releasing Sockets are ideal for 
recovering drill pipe, casing, tubing or liners. This type (16) 
is recommended for use with right-hand tools. 

Shaffer Sockets are used for recovering either loose fish 
or stuck fish. The Shaffer T. & T. Rotary Releasing Socket (17) 
is preferred with left-hand tools. 


The Shaffer-Hamon Rotary Releasing Spear (18) is pre- 
ferable when right-hand tools are used for removing casing 
or pipe; for setting liners; for holding or jarring jobs. 

Shaffer Spears are the most readily releasing spears in 
use today. The Shaffer T. & T. Rotary Releasing Spear (19) 
is preferable with left-hand tools. 
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(Continued from Page 121) 
raise 50,000 lb. a height of 30 ft. The 
amount of work performed would be 
50,000 K 30, or 1,500,000 ft-lb. In 
general, therefore, 1,500,000 represents 
the work accomplished, 50,000 the 
force acting, and 30 the distance 
traveled. 


In the discussion thus far no men- 
tion has been made of the time occu- 
pied in carrying out the work because 
the time element does not enter into 
the problem, as the amount of work 
performed remains the same regardless 
of the length of time required to per- 
form it. In order to determine the 
ability of an agent to do work, how- 
ever, it is necessary to estimate the 
“time rate” at which the work is done. 
Inclusion of the time rate of doing 
work denotes “‘power.” The elevator 
does in 20 minutes what the workman 
does in 8 hr., or 480 minutes. The ele- 
vator is capable, therefore, of deliver- 
ing 24 times more work per min. than 
the workman, and is to be rated as a 
24 man-power machine. 


Horsepower 


“Horsepower” is simply a mathe- 

matical expression that defines the 
amount of pull per minute that can be 
developed by an engine at any given 
number of engine revolutions per min- 
ute. On an average, a horse can exert 
a pull of 100 lb. at a uniform pace of 
240 ft. per min. for 10 hr. a day, 
without too great fatigue. This repre- 
sents power, of 24,000 ft-lb. per min., 
but Boulton and Watt, in rating steam 
engines, and experimenting with the 
strong dray horses of London (about 
1800), fixed upon 33,000 ft-lb. per 
min. as a convenient large unit of 
power. This value for horsepower has 
continued in popular use. As engine 
torque is defined as the turning force 
present at a distance of 1 ft. from the 
center of the crankshaft, the work 
performed is the torque in lb-ft. mul- 
tiplied by the distance through which 
the force is exerted at a given speed. 
The distance in which it acts per revo- 
lution is: 
2 ft. (diameter) X72 (3.1416) =6.28 ft. 
For example, in the engine that de- 
velops 180 lb-ft. torque at 1000 r.p.m., 
the amount of work exerted by the 
engine is equal to: 





180 X 6.28 X 1000 = 1,130,400 ft-lb. 
of work or power per min. As 33,000 
ft-lb. per min. equals 1 hp.: 

1,130,400 — 33,000 = 34.25 hp. 

Formula: 

Horsepower = 
Torque X engine r.p.m. X 6.28 
33,000 

Converting b.hp. to torque: 

b.h.p. X 33,000 
6.28 XX engine r.p.m. 

It is now understood that (1) horse- 
power expresses the amount of pull per 
minute that can be developed by the 
engine at any given engine r.p.m., and 
(2) it is torque that is the propelling 
force and is responsible for the accel- 
eration and pulling ability of the well- 
servicing unit. 

Always remember that the maxi- 
mum horsepower developed by any en- 
gine at a given speed cannot be in- 
creased or decreased back of the en- 
gine. The speed can be changed back of 
the engine by different gear ratios. 
When the speed is decreased by a 
greater gear reduction, the torque is 
increased, and when the speed is in- 
creased by a lesser gear reduction, the 
torque is decreased, for the same horse- 
power. This statement is a funda- 
mental fact and is often overlooked. 


Pulling Ability 

In a preceding paragraph it has been 
mentioned that pulling-unit perform- 
ance differs from most other types of 
equipment that operate from an en- 
gine, because it has to start its load 
from a standstill, and accelerate it 
without changing gears during the 
pull. 

In starting and accelerating a load 
from a standstill, full advantage must 
be taken of the maximum engine 
torque. Using a single line, at a line 
speed of only 25 ft. per min., over a 
13-in. dia. drum, a high gear ratio of 
80 to 1 results in an engine speed of 
only 587.2 r.p.m., which is much lower 
than when the maximum engine torque 
is developed, in this case around 1000 
r.p.m. The friction clutch, therefore, 
has to be slipped temporarily until the 
line speed is reached that can be han- 
dled by the engine. 

The following is very important, 
and is often overlooked: When the en- 
gine and clutch are in the best of con- 
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dition, only about two-thirds of the 
maximum load, in relation to the 
maximum engine torque, could be 
lifted at a constant velocity from a 
standstill by slipping the clutch. This 
would be the same for each speed ratio, 
as the maximum pulling ability of each 
speed ratio is related directly to the 
maximum torque of the engine. 

An engine, therefore, that develops 
its maximum torque at a low r.p.m., 
and maintains it as constant as possible 
throughout the engine speed range is 
superior for this type of work, as it 
will more nearly lift 100 percent of 
the load from a standstill. For this rea- 
son steam engines, electric and gas- 
electric motors are superior, as they 
develop their maximum torque from a 
standing start and hold it throughout 
their speed range. On the heavier draw- 
works they are adaptable when con- 
sidered as stationary units. For portable 
units, their weight and flexibility are 
prohibitive. This leaves the multiple- 
cylinder engine of the truck and trac- 
tor type. 

The nearest approach in using a 
multiple-cylinder engine to starting its 
maximum load in relation to its maxi- 
mum torque is by considering the fol- 
lowing points: 

1. The use of more than one line, 
giving greater line length, strung 
through blocks, to give the engine a 
chance to accelerate and develop its 
maximum torque, by taking up the 
slack as tension is applied to the lines, 
giving a cushion effect. By adding 
more lines, however, there would be a 
sacrifice in work speed. 

2. The use of an engine having large 
flywheels, and by accelerating the en- 
gine beyond the point of maximum 
torque. That is, if the maximum tor- 
que is developed at 1000 r.p.m. and 
the engine is accelerated to 1500 r.p.m., 
there would be sufficient energy stored 
in the flywheels to lift 100 percent of 
the load from a standing start by slip- 
ping the clutch. Using larger flywheels 
would mean, however, an increase in 
size and weight of the unit. 

3. If the fluid clutch, or hydraulic 
transmission, is perfected so it can be 
used successfully, it will have many 
advantages over the friction clutch. 
The most important advantages are: 
will prevent the engine from stalling; 
will give it a chance to “slip” at a 
speed approximating that at which its 
maximum torque is developed. It will 
have a much better advantage, there- 
fore, in starting a load and will pro- 
vide a cushion effect in absorbing the 
mechanical shock and preventing it 
from being transmitted to the differ- 
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To those whose good will helped to make 
1939 a year of progress—a sincere and heartfelt 
“Thank you.” To all oil men and their families— 
cordial wishes for a joyous Christmas season and 
a New Year of abundant health and happiness. 


Gaso Pump & Burner Mfg. Co., Tulsa, Okla. 
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ent parts of the machine and to the 
surface and subsurface equipment. 


Line Pull 


The engine torque is transmitted 
through transmission gears, chains and 
sprockets to the drum on which the 
line is spooled. This force is called “‘line 
pull,” which determines the pulling or 
lifting ability of the unit in lb. The 
maximum pulling ability of any pull- 
ing unit in any given transmission 
speed is determined by the total amount 
of gear reduction in that speed. When 
determining the maximum pulling abil- 
ity for the average unit, the maximum 
starting ability is of more importance, 
as it is approximately two-thirds of the 
maximum pulling ability. In deter- 
mining the maximum pulling ability 
the efficiency of the motor should be 
considered as 0.75 because of the losses 
created by the motor accessories, trans- 
mission gears, chains and sprockets. 


Formula: Pulling ability in lb. = 


Engine speed, r.p.m. 
Total gear ratio 
Total gear reduction = 
Engine speed, r.p.m. 





Drum barrel speed, r.p.m. 

If the unit had a 13-in. dia. bar- 
rel, the “rolling radius” would be 6.5 
in. As the drum is revolving at 52.08 
r.p.m., line travel in ft. per min. may 
be readily calculated. 

Formula: 

Line speed = 
6.5 X2 Xm X 52.08 
12 
= 177 ft. per min. 

This speed prevails during the first 
wrap on the drum. If 3/4-in. line is be- 
ing used, the “rolling radius” will in- 
crease 34-in. on the second wrap and 
on each wrap thereafter. For instance, 
if the rolling radius is 6.5 in. for the 
first wrap on the barrel, then for the 
second wrap the rolling radius would 





Maximum torque X 12 X 0.75 x total gear ratio 





in which: 


Rolling radius 


Rolling radius, or drum radius = the leverage, i.e., the distance from the center 
of the drumshaft to the surface of the drum. 


Starting Ability 
Two-thirds of the motor efficiency of 0.75 used in calculating pulling abil- 


ity = 0.50. 
Formula: 
Starting ability in lb. = 


The starting and pulling ability of 
a given unit can only be increased in 
the following ways: 

1. By the use of a large engine de- 
veloping greater maximum torque. 

2. By a loss of speed through one of 
the following: Greater gear reduction 
in transmission, chains and sprockets, 
or by use of additional lines in blocks. 

3. To increase starting ability only: 
By the use of an engine that develops 
its maximum torque at a low r.p.m. 


Engine Speed to Drum Speed Equals 
Line Speed 


In order to translate engine speed in 
r.p.m. to line speed in ft. per min., it 
is necessary to take into account not 
only the speed of the winch drum in 
r.p.m., but also the distance in ft. per 
min. covered by the line-as it is spooled 
or unspooled on the drum. 

For example: A unit is pulling tub- 
ing in fourth gear, with a 1 to 1 ratio 
and a 3.2 to 1 bevel gear in the take- 
off box and a 6 to 1 winch drum ratio. 
At a motor speed of 1000 r.p.m., if 
we eliminate consideration of gear ef- 
ficiency, the winch drum speed is equal 
to: 

1000—1 X 3.2 K 6 = 52.08 r.p.m. 

Formula: 

Winch drum speed, r.p.m. = 


126 


Rolling radius 


Maximum torque 12 X 0.50 X total gear ratio 


be 7.25 in., and the line travel in ft. 
per min. would equal: 


7.25 X 2X w X 52.08 
12 
= 198 ft. per min. 





reducers as well as load reducers on the 
derrick. In reducing the load on the 
derrick, if the load on a single line was 
9000 lb. there would be a 9000-Ib. 
pull, or a total of 18,000 lb. on the 
derrick. By using two lines there would 
be 9000-Ib. load and one-half the pull 
or 4500 Ib., a total of 13,500 lb. on 
the derrick. 

To obtain the same work speed that 
prevailed before additional lines were 
used would require increase in speed of 
the winch drum: 2 times the r.p.m. of 
the winch drum when 2 lines are used, 
3 times when three are used, and so on. 
This increase in r.p.m. would be ob- 
tained either by a decrease in ratios of 
transmission or chain sprockets or by 
an increase in engine speed. Increase of 
the drum speed depends upon the 
power characteristics of the engine, as 
line pull is directly proportional to en- 
gine torque. For the same horsepower 
delivered by the engine, the drum 
speed can be increased by substituting 
a smaller gear reduction, a correspond- 
ing decrease in torque resulting, or the 
drum speed can be decreased to obtain 
an increase of torque by means of a 
bigger gear reduction. This statement 
is a fundamental fact and is often 
overlooked. Drum speed, therefore, 
could only be increased to the point 
where the engine torque is in balance 
with the load being lifted. To increase 
the drum speed in proportion to the 
number of lines would mean a very 
large motor or motors to develop the 
required amount of torque. In addi- 
tion, heavier parts would be required 
to take care of the additional torque 
and weight, thus increasing the cost 
and difficulty of transportation. 


To find drum barrel speed in r.p.m., when line speed is known: 
Line speed in ft. per min. at unit X 12 in. per ft. 





Barrel radius X 2 X 7 
The general formulas for converting engine speed in r.p.m. to corresponding 
line speed in ft. per min., and vice versa, are as follows: 


Line speed in ft. per min. = 





All ratios in that gear X drum ratio X 12 


Conversely: 
Engine speed in r.p.m. = 


Line speed in ft. per min. X 12 X all ratios in that gear 





2 X m X rolling radius of drum in in. 


Line and Derrick Capacity 

Line and derrick capacities are very 
important and should not be over- 
looked in any operation, as they have a 
bearing in working out the perform- 
ance ability factor of the unit. The 
maximum load weight for the opera- 
tion should stay within the maximum 
safe working load of the line and der- 
rick and if it goes over, additional lines 
should be used. As additional lines are 
torque multipliers, they are also speed 


In most instances when additional 
lines are used, the least possible num- 
ber is employed. It would be better to 
sacrifice speed on the heavier opera- 
tions than to have the heavier units of 
power. It is necessary, too, that the 
different operations, such as the pull- 
ing of bailer, rods, tubing and com- 
bined tubing, rods and fluid, be classi- 
fied as to which one or ones are per- 
formed more frequently during the 
life of the unit. The performance abil- 
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ity can then be worked out from the 
power characteristics of the engine and 
the proper gear reduction provided by 
the transmission, chains, sprockets, and 
line blocks, to give the desired work 
speed. 

In the following paragraphs the dif- 
ferent operations are assumed to be for 
the same depth wells but the various 
weights are approximate, as there is a 
difference in sizes and weights of rods, 
tubing, bailer, and line used. 

Usually a well-servicing unit is used 
oftenest to pull rods. In all except the 
deepest wells, the weight of the rods 
can be lifted by a single line. In the 
portable type unit, the largest line used 
is a %e-in. The best grade has a maxi- 
mum safe working load, friction al- 
lowed, of approximately 11,500 |b. 

There is a limit to the speed at 
which rods can be pulled safely as well 
as a limit to the speed at which the 
workmen can function effectively. 
Under the best of conditions, this 
maximum speed is approximately 300 
ft. per min. This speed is the same for 
the other operations, with the excep- 
tion of the bailer, and it can be pulled 
as rapidly as is safe. 

The operation next in importance is 
the pulling of tubing. Tubing weighs 
approximately three to four times as 
much as rods. 

The other two operations are per- 
formed the least number of times. The 
combined pulling of rods, tubing, and 
fluid imposes a load four to five times 
heavier than rods. The pulling of bailer 
is the lightest, from 40 to 70 percent 
lighter than rods. 

The increase in weight on the 
heavier operations to maintain the 
same work speed, as in pulling rods, 
would mean a like increase in torque. 
In the lighter operations, the reverse 
would hold — the decrease in weight 
would produce a like decrease in 
torque. 

As the rod operation is the most im- 
portant, it is, therefore, the logical 
yardstick to use in figuring the per- 
formance ability. 

In figuring the performance ability 
of a unit that can lift 11,500 lb. from 
a standing start (the maximum safe 
working load of a %-in. line at the 
predetermined speed of 300 ft. per 
min.), it is found that a unit of this 
size and weight is beyond the limit of 
portability. The limit of portability is 
approximately 5000 Ib. from a stand- 
ing start to 300 ft. per min. Conse- 
quently, whenever the weight is in ex- 
cess of 5000 lb. there must be a sacri- 
fice in speed, and it is the same when 
the performance ability is below these 
figures. Of course the decreasing load 
as the material is removed from the 
well should be taken into considera- 
tion. 
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General Characteristics 


Because the weight varies in the dif- 
ferent operations, there should be a 
proper gear ratio for each operation to 
obtain the best advantage of the power 
and speed produced by the engine. 

In determining the engine charac- 
teristics, the torque should be large 
enough to handle at the desired work 
speed the maximum amount of work 
for the desired operation, including in 
this work the friction losses created by 
the bearings, gears, sprockets, chains 
and blocks, and allowing for one-third 
additional torque for starting. 

The torque curve should be as flat as 
possible throughout the engine speed 
range. This will provide more pulling 
power at all speeds, because line pull is 
directly proportional to the torque. 
When high torque is developed over a ing start at the desired weights and 
wide range of speeds, the peak ability line speeds can be calculated as follows: 

Symbols 
R = approximate line resistance through plain bearing blocks. 
E = 75 percent efficiency of motor, transmission, sprockets, and chains. 
W = weight to be lifted. 
T = time in min. 
L = length of pull in ft. 
Hp. = horsepower. 
33,000 = ft-lb. per min. in 1 hp. 

1.333 = factor denoting one-third additional power required for starting load. 

Approximate line resistance through plain bearing blocks: 


of the unit may be utilized at any line 
speed desirable or practicable within 
the range. Uniform acceleration, of 
course, requires uniform torque. 


The most practicable engine for this 
type of operation will have already 
passed through its highest and most 
uniform torque before 1500 r.p.m. has 
been reached. The maximum hp. above 
1500 r.p.m., therefore, is of very little 
importance compared with the actual 
net hp. at the peak of torque. As horse- 
power varies as torque X speed, engine 
horsepower at maximum torque deter- 
mines the line speed at which the unit 
will lift its maximum weight. 


Horsepower and Torque Formulas 


The approximate net horsepower and 
torque in lifting a load from a stand- 


No. of lines Resistance, percent Factor 
1 fe 1.025 
Z 5.0 1.05 
3 isd 1.075 
4 10.0 1.10 
5 12.5 1.125 


Example: A string of tubing weighing 28,000 Ib. is to be pulled from a well 
using 4 lines through blocks to a height of 80 ft. in 2% min. How much power 
will be required to do the work? 

Four-line resistance = 10 percent = formula factor 1.10. 
1.10 X 28,000 = 30,800 lb. 
30,800 + 4 = 7700 lb. pull on power end of line. 
As length of pull is 80 ft., power end of line will have to travel 4 & 80 = 320 ft. 
7700 XK 320 = 2,464,000 ft-lb. 
33,000 & 21% min. = 82,500 ft-lb. 
82,500 X .75 = 61,875 ft-lb. 
2,464,000 — 61,875 = 39.82 hp. 
4, additional hp. = 13.27; 13.27 + 39.82 = 53.09 = total hp. required. 
133 X¥RXWXL 

The complete short formula: T X 33,000 XE 

1.33 * 1.10 K 28,000 « 80 
2.5 X 33,000 X75 FO? AP 
Torque required at engine speed desired. For instance, at 840 r.p.m. 


53.09 XK 33,000 


tvexea > 336 lb.-ft. = required torque. 


Proper Gear Ratio 
To find the proper gear ratio when the following factors are known: drum 
barrel radius; lift in ft.; number of lines, and motor r.p.m. at the required torque. 
number of lines & length of pull x 12 
time in min. X rolling radius * 2 & 7 
Total gear reduction = eos oceans eel 
drum r.p.m. 


= total hp. required. 





Formula: Drum r.p.m. = 





Example: 

4 lines X 80 ft. length of pull & 12 
2.5 min. X 6.5 rolling radius K 6.28 
840 r.p.m. 


37.63 





= 37.63 r.p.m. = drum speed. 


= 22.32 = total gear ratio. 
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OLIN G. BELL, division production geologist of the 
Humble Oil and Refining Company, Houston, Texas, was 
guest speaker at a meeting of the Texas A. & M. College 
Student Chapter of the American Institute of Mining and 
Metallurgical Engineers, held November 23 on the college 
campus at College Station. 

Bell spoke on “The Function of a Production Geologist.” 
In his lecture, he discussed the relationships between various 
departments in a large oil company and explained what stu- 
dents might expect when they start working for a large oil 
company. The lecture was followed by an open forum dis- 
cussion. 

JACK BALLAGH,, of the Patterson-Ballagh Corporation, 


accompanied Bell to the college. 
a: SSN 


WILLIAM R. MITCHELL, president of the Mitchell- 
Stewart Construction Company, pipe-line contractors, Dallas, 
Texas, died recently after an extended illness. Mitchell was 
a native of Scotland and had been active in pipe-line con- 
struction work since 1907. Before forming the Mitchell- 
Stewart Construction Company he was associated with 
EDWIN A. MACPHERSON. 

a’ 

J. G. DYER, vice-president in charge of drilling for the 
Continental Oil Company, has announced formation by his 
company of an oil pipe line and terminal division and an oil 
trading division, resulting in the promotion of several em- 
ployees. A. C. WILKINSON, superintendent of the Okla- 
homa-Kansas division, has been appointed superintendent of 
the oil pipe line and terminal division. He will have his head- 
quarters at Ponca City, Oklahoma. T. A. VAN GRIETHUY- 
SEN has been named superintendent of the oil trading divi- 
sion. IRA D. PIERSON, production superintendent of the 
Montana district, has been made assistant general superin- 
tendent at Denver, Colorado. A Colorado production district 
has been formed and H. C. RANKIN transferred from 
Shiprock, New Mexico, to Denver to take charge. GEORGE 
COX, district superintendent at Florence, Colorado, replaces 
Rankin at Shiprock. J. C. THOMAS has been named su- 
perintendent of the Montana district and will have his head- 
quarters at Billings. W. C. RICE, superintendent of the east- 
ern Wyoming district, is now superintendent in charge of 


operations of the entire state. 
—— 


J. G. MANLEY, geologist for the Standard Oil Company 
of Venezuela, is in the United States on a short visit. 
sncimilistiaistanp 


EDGAR DAVIS, of Lethbridge, Altamont, Canada, has 
joined the engineering staff of the International Petroleum 


Company in Ecuador, South America. 
— 


B. W. GILLESPIE, who has been employed by the Argen- 
tine Government as a technical adviser, is spending a vacation 
in California. He is accompanied by his family. 

aki acca 


W. K. HALEY, superintendent, Barnsdall Oil Company, 
has been transferred from Tulsa, Oklahoma, to Mankins, 


Texas. 
—— 


W. R. CAMPBELL, geologist for the Tropical Oil Com- 
pany, Barranca Bermeja, Colombia, South America, is now at 


Berkeley, California. 
—— oe 


HENRY R. KIMBLE, geologist, Magnolia Petroleum 
Company, has been transferred from Dallas, Texas, to the 
staff of the Socony-Vacuum Oil Company at Caracas, Vene- 


zuela. 
—— ee 


JOHN McFAYDEN, vice-president of the Ohio Oil 
Company, who has been stationed at Casper, Wyoming, is 
now making his headquarters at Los Angeles, California. 
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YOU GET A TIGHTER JOINT 


AT LESS EXPENSE 


\ 


FACTORY WELOED 





¢ Thrifty oil men everywhere are discovering that 
Armco Slip-Joint Casing is a real money-saver for con- 
ductor lines that are cemented in and never pulled. 

One big reason is that Armco Casing eliminates the 
unnecessary expense of threaded ends. This saves you 
$29 a joint on 13%%-inch, 48-pound pipe—a total saving 
of $580 in 600 feet, which more than offsets the cost of 
field welding. Besides, the field-welded slip joint gives 
you a tight, leak-proof connection with plenty of strength 
to withstand the conditions met in surface strings. 

You'll also find Armco Casing easier to handle and set 
because it’s free of excess weight. No special slips or 
clevators are required and each length lines up ac- 
curately in the slip-joint collar without need for special 
clamps. For immediate delivery of Armco Casing in 
standard sizes, just call the nearest store of our dis- 
tributor, or address: The American Rolling Mill Co., 
Pipe Sales Division, Middletown, Ohio; 538 Mayo 
Bldg., Tulsa, Okla.; 3500 Maury St., Houston, Texas. 


ARMCO 


SURFACE CASING 


’ Distributed By 
NATIONAL TANK COMPANY 


Tulsa, Oklahoma, and Branches 
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Airco No. 10 Planograph 


HE extreme flexibility of the new 

Airco No. 10 Planograph an- 
nounced by Air Reduction Sales Com- 
pany, New York, New York, is dem- 
onstrated by its ability to gas-cut 
straight lines, rectangles, circles, and 
irregular shapes from ferrous metal of 
any thickness within the present prac- 
ticable limits of the cutting torch. Al- 
though a stationary-type machine, the 
new unit can readily be moved by 
crane to different localities in the shop. 


The No. 10 Planograph consists of a 
tracing table upon which the carriage 
travels. The torches and tracing de- 
vices are supported on the carriage. Op- 
erating on either 110 or 220 volts a.c. 





or d.c., the unit requires a minimum 
of floor space. Including the work 
table, the new planograph requires a 
working area of only 51% ft. by 10% 
ft. 

Cutting range in single torch opera- 
tion is 24 in. wide by 72 in. long. This 
length can be increased indefinitely in 
multiples of 72 in. by utilizing addi- 
tional tracing tables. Maximum diam- 
eter of circle cuts is 24 in. When two 
torches, mounted on the regular op- 
erating bar, are employed for simul- 
taneous cutting, the cutting area for 
each torch is 12 in. wide by 72 in. 
long. Two circles, both to 12 in. di- 
ameter, can also be cut with the torches 
mounted in this manner. By using an 
auxiliary bar, the cutting area of each 
is 24 in. by 24 in. 

The tracing device for manual trac- 
ing can be locked so that it will, with- 
out manual guiding, travel in a straight 
line in any desired direction. This time- 
saving feature is particularly conveni- 
ent when cutting any irregular shapes 
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that involve straight-line cutting. The 
devices for magnetic and templet trac- 
ing can be quickly interchanged in the 
existing head. The magnetic tracer, 
connecting directly to an electrical 
outlet conveniently placed near the top 
of the tracing device head, requires 
110-volt d.c. for operation. 

Provision is also made at the tracing 
device head for connecting a lamp to 
light the work table. A switch for 
forward and reverse motion, and the 
magnet switch, are also conveniently 
situated at this point. The speed of the 
motor is governed by a graduated disk 
called the index speed control. This 
disk provides a complete range of 
motor speed in one full turn of 360°. 
The cutting speed in in. per min. is 
registered on the reversible tachometer. 

The gas control unit on the No. 10 
Planograph is centrally situated. A 
knob handle operates cams, progres- 
sively arranged, one each for the pilot 
light, acetylene (or other fuel gas), 
oxygen preheat, and cutting oxygen. 
One complete cycle lights and cuts off 
in proper sequence. Handwheels 
mounted on either end of this unit per- 
mit lighting or extinguishing the torch 
from either end of the tracing bar. For 
further information concerning the 
Airco No. 10 Planograph write Air Re- 
duction Sales Company, 60 East 42nd 
Street, New York, New York. 





Allis-Chalmers Extends 
Texrope Drive Line 


LLIS-CHALMERS Manufacturing 
Company, Milwaukee, Wisconsin, 
has extended its line of Texrope de- 
mountable rim type sheaves to certain 
sizes carried in stock and a range of 
sizes which can be made promptly to 
order. These cast-iron sheaves all con- 
sist of a substantial bushing on which 
may be mounted a sheave rim of de- 
sired number of grooves and pitch 
diameter. 





UIPMENT 


This demountable rim type sheave 
was originally introduced primarily for 
use on oil-field equipment; however, 
since this type provides an easy method 
for changing sheaves without removing 
the hub from the shaft, it can be used 
to advantage for any application re- 
quiring a limited number of fixed steps 
in speed change. These sheaves, more 
fully described in leaflet B-6041, are 
available for use with “C” and “D” 
section belts. 





Reinforced Asbestos 
Wrapper 


N improved asbestos wrapper for 
protecting underground pipe 

lines against physical and chemical ac- 
tion has been developed by Dearborn 
Chemical Company, Chicago, Illinois. 
This new product, No-ox-idized re- 
inforced asbestos wrapper, has greater 
tensile strength, dielectric strength, 
and moisture-resisting properties than 
other asbestos wrappers made by the 





company, but is pliable enough to cover 
pipe joints and other irregular surfaces 
without cracking, it is asserted. The 
new wrapper is resistant to soil action 
and impervious to fungus growth, ac- 
cording to the manufacturer. 

Like the No-ox-idized asbestos wrap- 
per, this new wrapper has a heavy as- 
bestos layer impregnated with No-ox- 
id. In addition, it is reinforced with 
a light fabric and with a layer of ace- 
tate membrane covered on both sides 
with No-ox-id. The purpose of these 
extra laminations is to improve density 
and mechanical strength and also to 
provide a higher resistance to moisture 
penetration, The weight of the wrapper 
has not been appreciably increased. It 
can be applied by hand or by machine. 
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Polished-Rod Stuffing Box 


HE American Iron and Machine 
Works Company, Oklahoma City, 
Oklahoma, and Houston, Texas, an- 
nounces an improved and simplified 
polished-rod stuffing box. The major 
improvement, it is asserted, is the two- 
piece construction of this box. 
The top part—the oil reservoir—can 
be easily detached and lifted from the 


lower section, which houses the pol- 








oC 















ished-rod rubbers. By lifting the top 
section of the box, old polished-rod 
rubbers can be removed easily and 
quickly, thus making the installation 
of new rubbers a simple matter; this 
new construction also results in a con- 
siderable saving of time, it is stated. 

American polished-rod rubbers are 
constructed with a special lead insert, 
designed to eliminate the pitting and 
scoring of polished rods. Even when 
the polished rod is already in pitted or 
scored condition, use of the new Amer- 
ican polished-rod stuffing box, it is as- 
serted, will restore the rod to its orig- 
inal smoothness. 

The American stuffing box is manu- 
factured in the wobbler type, for 
straight-lift purposes. 





Koroseal Paint 


GAIN extending the use of its re- 
cently introduced synthetic elas- 
tic, Koroseal, The B. F. Goodrich Com- 
pany, Akron, Ohio, announces a new 
Koroseal paint, designated as No. 495 
Korolac, the name covering solutions 
of the plasticized poly-vinyl chloride 
whose basic materials are coke, lime- 
stone, and salt, and which were devel- 
oped in the Goodrich laboratories. A 
Korolac primer for use with the new 
paint is also introduced. 

The new paint gives a semi-glossy 
black finish and is recommended 
wherever extremely corrosive condit- 
ions prevail. Applied to metal surfaces 
after they are prepared as for any other 
kind of paint or lacquer, the primer 
forms a strong bond between the Koro- 
lac and the metal itself. 
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Korolac No. 495, when thoroughly 
dry, will withstand all acids, alkalies, 
and salts in the concentrations com- 
monly encountered in industry, to tem- 
peratures of 150°F., the manufacturer 
asserts. 

It is not affected by chrome, nickel, 
cadmium, zinc, copper, brass, silver, or 
tin plating solutions, nor are such solu- 
tions contaminated or fouled by the 
paint when it is thoroughly dried, it is 
stated, 

Ordinary atmospheric conditions 
have no effect on the paint; it is ex- 
tremely moisture resistant; the dried 
film is hard and resistant to abrasion, 
yet sufficiently elastic to conform to 
contraction and expansion of the sup- 
port, the makers state. 

Both the primer and the paint can be 
applied by brushing or spraying. 





Dowell Acid Jet Gun 


. R. CRAWFORD, general man- 

ager of Dowell Incorporated, 

Midland, Michigan, and Tulsa, Okla- 

homa, announces the introduction of 
a new tool called the Acid Jet Gun. 

Crawford asserts that the scope of 
chemical service for oil and gas wells, 
so vital to the oil-producing industry, 
has been greatly expanded through the 
development of the Acid Jet Gun. Ac- 
cording to Crawford, the tool increases 
the scope of acidizing by making pos- 
sible the treatment of wells heretofore 
considered untreatable and by greatly 
improving the technique of acidizing. 

Introduced and perfected by Dowell, 
the Acid Jet Gun is designed to be run 
on the end of, or as a section of, the 
regular tubing string. It may be used 
in conjunction with various auxiliary 
chemicals, packers, circulating tools or 
release valves and may be raised, low- 
ered, or rotated during the process to 
accord effective jetting on the entire 
section desired to be treated. 

It is further asserted that this tool 
permits streams of acid to be shot 
horizontally or vertically against the 
walls or bottom of the well bore. The 
acid is projected through small-diam- 
eter nozzles, designed for effectively re- 
moving Dowmetal pipe, cement, lime, 
and calcareous deposits at a distance of 
15 in. from the nozzle. This action, it 
is said, may be obtained under fluid 
such as oil, water, acid, or any fluid 
of approximately the same viscosity as 
acid, at 1000 lb. per sq. in. differential 
pressure across the jets. 

“This special tool offers many ad- 
vantages,” said Crawford. “By its use 
a high degree of mechanical efficiency 
is added to the chemical treating solu- 
tions. This results in a more economical 
and efficient treatment of oil and gas 
wells.” 


“Speaking of specific uses for the 
Acid Jet Gun,” Crawford continued, 
“This new tool, which is now available 
to oil producers everywhere, is indis- 
pensable for a number of important 
operations. It removes cement or mud 
sheaths from the walls of a well, jets- 
out portions of a cement plug, and 
cleans any type deposits from the face 
of the pay. Paraffin deposits may be 
removed from a well by jetting Dowell 
Paraffin Solvent through the gun. Per- 
haps one of its most interesting uses 
is its application for quickly removing 
Dowmetal pipe and the cement behind 
it. It also finds important application 
in liner or screen perforation cleaning, 
in deepening a well in limestone for- 
mations, and removing lime cavings.” 

“The acidizing of producing forma- 
tions, in fact the entire acidizing tech- 
nique, is now greatly improved,” con- 
tinued Crawford. “This new tool of 
ours offers a positive means of mechan- 
ically directing the acid to the exact 
spot to be treated. Thus the scope of 
our operations has been extended 
widely.” 





Ingersoll-Rand Gas-Engine 
Compressor 


NGERSOLL-RAND Company, 
New York City, announces a new 

heavy-duty, gas-powered compressor 
known as the “LVG”. Designed to fill 
the growing need for large, compact, 
4-cycle units, the LVG is built in 485 
and 650 hp. sizes using 6 or 8 V-type 
power cylinders, the makers state. By 
using only two compressor frames on 
either size, the inlet, discharge, and 
inter-stage piping and manifolding are 
simplified, and only two stuffing boxes 
are required. 

The LVG incorporates overhead 
valves and removable wet-type liners 
in the power cylinders. All auxiliaries, 
including the camshaft, the built-in 
recirculating water pump, and auxiliary 
power take-off are driven from the fly- 
wheel end of the shaft, a feature pro- 
moting good governing and smooth 
operation, it is asserted. 

Lubrication is full force-feed, with 
continuous oil cooling and oil filtra- 
tion. Power pistons have oil-cooled 
crowns. Governing provides for manual 
or automatic speed control to half- 
speed. 

The manufacturer supplies LVG 
compressors and suitable cylinders for 
pressures to 5000 Ib. and for vacuum 
service. 

Ingersoll-Rand further announces 
that the V-type cylinder power end of 
these units is available as a straight gas 
engine, known as the PLVG. 
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Taylor Fulscope Controller 


HE Taylor Fulscope Controller, a 
new air-operated controller, makes 
available in one highly adaptable in- 

























tional control and automatic reset, plus 
the new features that promise better 
all-around performance under the dif- 
ficult operating conditions encoun- 
tered in refineries and gasoline plants, 
it is stated by the manufacturer. 

Introduced by the Taylor Instru- 
ment Companies, Rochester, New 
York, this new Fulscope Controller 
offers automatic reset inside the case 
and wider range of adjustments. 
Maximum ease in making adjustments 
is assured by the use of a magnified 
dial, calibrated in absolute units. 

The new Taylor Fulscope Controller 
can be changed from direct- to reverse- 
acting in the field with no change of 
mechanism. Precalibrated actuating 
systems are available, as always, and 
easier than ever to install, it is asserted. 
The universal case for face or flush 
mounting is drilled and tapped to ac- 
commodate the simplest or the most 
complex form of control. Conversion 
from one form of control to another is 
easily done in the field by the addition 
or substitution of unit assemblies. 

Consistent performance throughout 
the entire sensitivity range is assured 
because of completely pneumatic 
sensitivity reduction, it is stated. The 
relation between pointer movement 
and output pressure is so linear that the 
instrument may be used as a remote 
transmitter. 

The new Fulscope Controller gives 
the user a choice of five general types 
of instrument, each type suited to cer- 
tain applications. These include instru- 
ments for fixed high sensitivity, ad- 
justable sensitivity, and automatic re- 
set. To these three conventional types 
have been added two new ones, using 
Pre-Act, a third effect that goes be- 
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yond ordinary control performance, 
the makers state. Pre-Act is offered for 
the first time in easily adjustable form 
as one of the standard units of a con- 
troller. The simplicity of the new de- 
sign plus the extensive use of 18-8 
stainless steel results in long, trouble- 
free performance, and accessibility and 
interchangeability of parts make main- 
tenance easy, it is pointed out. 


Other improvements in design in- 
clude: New electric clock having all 
gears immersed in oil, also available in 
explosion-proof housing; spring-driven 
clock optional. Inbuilt, easily cleaned 
air filters supplement the large external 
filter and drip well. Improved rapid 
chart changing mechanism. Neoprene 
gaskets used throughout. Same control 
mechanism for temperature, pressure, 
rate of flow, and liquid level. 


Skinner Clamp Now Avail- 
able Perforated 


HE M. B. Skinner Company, 

South Bend, Indiana, makers of a 
complete line of pipe leak repair 
clamps, announce that hereafter their 
Pressed Steel Economy Clamp will be 
available with perforations in the gas- 
ket half to facilitate welding this on 
as a patch. Illustrations tell the story. 





Skinner-Seal pressed steel economy clamp— 
regular type. Supplied in narrow width (3!/2 
in.) with rubber cone plug riveted in, for 
repair of pit holes—and double width (6!/ 
in.) with strip gasket, for elongated 
corrosion spots 


Bn 





New perforated type of pressed steel econ- 
omy clamp. The half clamp containing gasket 
is perforated, so that after sides are welded, 
lugs may be broken off to simplify 
completing the weld 





Drillable Button Screen 
Mi “renee, COMPANY, Houston, 


Texas, has announced a drillable 
Button Screen made of Securaloy pipe 
having Securaloy Buttons to permit 
economical reworking of clogged wells. 
If the screen is stuck so that it cannot 


be pulled when reworking is necessary, 
it can be completely drilled-out in 3 
short time, it is stated, making fishing 
job unnecessary. 

McEvoy Drillable Button Screen js 
available with either flush or coupled 
joints, and is especially recommended 
by the manufacturer for deep wells or 


wells in which silt clogging is a serious 
problem. 





“Bulge Type” Derrick 

HE new 136-ft., 26-ft. base Con- 

solidated galvanized derrick shown 
here is the first of a new design de- 
veloped by Stoddard-Rawson, Inc., 
engineers, Los Angeles, California. The 
derrick is known as the “Bulge Type,” 
which rises nearly vertically on one side 
to provide 50 percent more racking 


























area at the finger. The point at which 
the taper of the two legs forming the 
bulge changes is 94 ft. above the base. 
This allows for handling 90-ft. stands 
in the enlarged racking area. 

This particular derrick is con- 
structed of ninth weight carbon steel, 
576,600 lb. A.P.I. safe load. The well 
on which the derrick is erected is St. 
Anthony Oii Company’s No. 1 Gordon 
in the Rosecrans field, California. Der- 
ricks for deeper wells will be of speci- 
fied height and base, having increased 
capacity and different steel. 
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Diesel-Engine-Driven 
Arc-Welder 
NEW 300-amp. Diesel-engine- 
driven arc-welder, equipped 
with gasoline-engine starting, is an- 
nounced by The Lincoln Electric 
Company, Cleveland, Ohio. 

The gasoline engine used for start- 
ing the welder is a small auxiliary 
mounted above the Diesel engine. It is 
started by means of a hand crank. A 
belt drive, engaged by means of a 
clutch, connects the starting engine to 
the Diesel. Starting in extremely cold 





weather is facilitated by the fact that 
the cooling system of the small gasoline 
starting engine is connected into the 
cooling system of the Diesel. This ar- 
rangement makes it possible to warm- 
up the Diesel by running the starting 
engine a short time and allowing the 
heated water to circulate through the 
Diesel engine. 

The new Lincoln Diesel-driven 
welder is said by the manufacturer to 
reduce fuel cost 33 to 86 percent, de- 
pending upon the type of fuel oil used. 
The Diesel uses only 1.5 gal. of fuel 
oil per hour at full load operation, it is 
stated. 

The arc-welding generator used on 
the new welder is the 300-amp. 
“Shield Arc SAE” unit, equipped with 
dual continuous control. 

The frame of the arc-welding gen- 
erator is attached directly to the Diesel 
engine bell housing. The generator 
shaft is connected to the engine fly- 
wheel by a special type flexible cou- 
pling. Mounting for the entire unit is 
provided by a substantial channel 
frame. 





Worthington Turbine Well 


Pumps 

NEW line of Turbine Well Pumps 

is announced by the Worthing- 

ton Pump and Machinery Corporation, 

Harrison, New Jersey. For use in bored 

wells, these new units feature vacuum 

molded impellers—the first time this 

construction has been used in this type 

of pumping equipment, the makers 
state. 

Vacuum molded impellers are said 

to be in perfect balance, and_ the 
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smoothness of the blade surfaces and 
uniformity of the castings result in 
high efficiency and certainty of per- 
formance. Abrasion of the impellers is 
reduced to a minimum by the use of 
hard, high-tensile bronze. Available 
with either enclosed oil-lubricated or 
open water-lubricated shaft bearings, 
these new turbine well pumps are 
readily adaptable to individual local 
conditions, it is stated. 

Details of construction are illus- 
trated in Worthington bulletin H-450- 
B29. A companion bulletin, H-450- 
B30, deals particularly with the 
vacuum molded impellers used in these 
pumps. 


Hercules Offers Stripper- 
Type Tubinghead 

HE Hercules Tool Company, 

Tulsa, Oklahoma, is now in pro- 
duction on its new stripper-type tub- 
inghead, known as “Type K.” Its out- 
standing feature is the low cost of 
stripper-rubber replacement, the manu- 
facturer states. “Snubbing-in” of 
tubing is eliminated. The head is con- 
structed of electric steel throughout, 
and is recommended for 2000-lb. test 
pressure. The new head is fully de- 
scribed in the company’s new Bulletin 
No. 36. 
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REFLEX GAGES 
Have Stood The Test 
For Over 30 Years 
Bocause... 


They are sturdy and withstand high tempera- 
tures and high pressures. 


They are safe, dependable and easy to read. 


They indicate unmistakably the liquid level in 
tanks, towers, stills, etc., because the 


EMPTY SPACE SHOWS 
LIQUID LEVEL SHOWS 


THERE’S A JERGUSON GAGE 
FOR YOUR PLANT 


Jerguson Gages are best 
by every real test 


Catalog on request 


JERGUSON GAGE & VALVE CO. 


89 FELLSWAY 
SOMERVILLE 


WHITE 


BLACK 


MASSACHUSETTS 
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Speed Increasers 
A NEW line of speed increasers for 


operating centrifugal pumps, 
high-speed blowers, and compressors, 
and for pipe-line service, has been an- 
nounced by the Westinghouse Electric 
and Manufacturing Company, East 
Pittsburgh, Pennsylvania. Standard 
gear ratios vary from 2 to 1 to 12 to 
1, and these new units are available in 
ratings of from 1 hp. per 1000 r.p.m. 
of the high-speed shaft to more than 
1800 hp. per 1000 r.p.m. 


Speed increasers can be supplied for 
either right- or left-hand assembly. 





WIND ELECTRIC 


CATHODIC PIPE LINE 
PROTECTION PLANT 


Write for 
Complete 
Literature! 


America's Oldest 
Manufacturer 
of 
Wind Electric 
Plants 





Sleeve bearings have been designed to 
provide low unit pressures and assure 
permanent alignment at minimum 
friction loss. Lubrication is accom- 
plished by a self-contained circulating 
oil system, including a circulating 
pump, an oil cooler, strainer, relief 
valve, and sight flow indicator. Gears 
are spray-lubricated at the line of con- 
tact; all bearings are under pressure 
lubrication. Frames are split horizon- 
tally to permit easy access to all in- 
ternal parts, and each unit has an easily 
removable inspection plate. Average ef- 
ficiency of these units is greater than 
96 percent, the manufacturer states. 





Pipe line operators 

and corrosion en- 

gineers! Here is a 

plant that will sup- 

ply ample electric- 

ity throughout most western 

states for the satisfactory pre- 

vention of pipe line corrosion. 

Hundreds are in use by many 

of the leading Pipe Line Com- 

panies throughout America and For- 

eign countries. More than 10 years 

of proven service in generating elec- 

tricity has proven the reliability of 

these plants under all weather con- 
ditions. 


Never a burned out 
generator. Guaranteed 
against burn-out. Pat- 
ented construction and 
design. Large 14 ft. 
propeller, controlled 
by flyball variable 
pitch governor. Avail- 
able for all ground re- 
sistance from .08 ohm 
to 2.0 ohms. Manufac- 
tured in two sizes, 
1250 watts and 2000 
watts. 


JACOBS WIND ELECTRIC CO., INC. 


PIPE LINE DIVISION & 


MINNEAPOLIS, MINN., U.S.A. 


Oil-Well Clean-Out Tool 
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HE Midco Bail- 

er Company, 
1606-1012 S. E. 
29th Street, Okla- 
homa City, Okla- 
homa, announces an 
improved clean-out 
bailer, simple and 
sturdy in construc- 
tion and quickly 
adaptable at location 
to overcome virtual- 
ly all difficulties met 
in reconditioning, ac- 

cording to the manufacturers. 

The complete assembly (A), as 
shown in an accompanying illustra- 
tion, is equipped with sand-line head 
and large-opening bottom. It is light 
enough to be run on a sand line and 
sturdy enough to withstand the most 
severe treatment, it is stated. 


The tool head (B) can be quickly 
and easily installed at any time deemed 
advisable. This head permits jars and 
sinker to be run above the bailer, thus 
adding weight and permitting the op- 
erator easily to free the bailer if it 
should become stuck in the hole. 
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